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^ (57) Abstract: Industrial and commercial processes for the preparation of 2-acyI-5-benzylfuran derivatives, l,2,4-triazole-3- car- 
O boxylic acid ester derivatives or propenone derivatives having an anti-HIV activity; and useful crystals of the derivatives. A...de- 

O blocking: (ffl-2), (IV- 10), (VI- 1), wherein R 1 , R 2 and R 4 are each independently hydrogen or the like; A is CR 6 or N; R 6 is hydrogen 
. or the like; Q is a protecting group; and L is a leaving group. 
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5 &mfr® 

^ >SI#^*5 ilf 1 , 2, 4 - h U T\/ — Jl/- 3 -*^* s /Ix^?MS 

10 

15 ¥7 - 7 8 0 5 6, 1f 7 - 7 8 0 5 6. &m¥- 6 1 - 5 3 2 7 5 ) „ 

IZX Q7)l<*)\<*&A?2>Z.tl l ~Z.-2Xmm-Z%2>Z.hti i %ie>nT^2> (Chem. 
France. 1962, 1166) 0 

20 ttgBiJ^ftTt^&^o 

1, 2, 4- h U7"^-/l/- 3 -*-n/^>»©H3fiiSi:fC. 3-T* 
y-1, 2, 4 - h')7V-;i/-5-*;i/*>iC7^Sf ^T^StC^febs 

25 &?z&t LTB\ ®#&»J>i^ h 'J •> A(NaH«PO a >t »S||(HC1)-C 1 5 °C 
WTT?iS7C-r 6;£ii(Khim. Geterotsikl. Soedin., 1967, 180-183):fc <fc IFdM * J 
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— ;u 4» 4 5 ~ 5 0 °C (C M g L T ig 7C t~ -5 ^ (Khim. Geterotsikl. Soedin., 
1965, 624-626)#»] 5> tlX ^ -5 „ 

3cfc. 3-7?;-l, 2, 4-h l J7v-;i'©M7^ai:L-c, ^T^fb 
hjS^£l^fcfT?#&#$fl | DftTl>-3(J. Am. Chem. Soc. 76. 290, 1954) 0 

5 1, 2, 4 - h u 7- v-;v- 3 - #;i/#>^*x;i/©sy©£!(>ai£i; L 

T, Tis)VT 5 h*7^>&^^jy.± ( 1 5 0°C~ 2 0 0"C) £;MJHt LXmM U, 

1,2, 4 - h 3 --tifrTnym^xT-fr&wM-r ^^mtm^nx 

V> €> (Collect. Czech. Chem. Commun., 49, 1984, 2492-2495 v J. Heterocyclic Chem., 25, 
651-654, 1998) 0 bia« M (i , #*©3«flSB\ Mt5*lli<fc 




(VI-1) 



15 (ss^k r 1 - R=\ siffR 4 tt*n*nasL i/t**, it^nt^t*i^ 

20 S (VI-1) ■ejj*Sft<Sflj£-4&«\ tlT©*^T?^J5Rf 4 C fc^-CSSo 
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5$ ( v i — i ) T-^^n^fb^fe©^-j^4'FJ*-r-a&^ 2 - r i> ^ - 5 

--^>i?;i,7 ^ >mtgfc$5&V : 1 , 2, 4 - h 'J T 1 /-^ - 3 - *;i/^>^ix 
If, 2 - r -> ;i/ - 5 -^>^^7^ >^|^^©^jaifico^TSa«61-^o 
10 (Xi£) 

— - C^-Q-- — - O— 

o o 

(YB 

— - CM? — - CM? 

OH 

— o~^v 

(Xg) ii. 2-70-1" -^7->'v KS{lifSSi:LT, ^>Z7;vftF!: 
#s»:rD>fu jfccjKt Kn^F^SifiSff ajuP + S'S 2 - if' j *j v 
3 s - ;t :c * x ;i/ i: U ^f^v^^i")A7Dn^S)6^t, 2-r-fe^;i'-5 
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(Xi£) . fcfeC, ISR* tsass* 5 * < . x*»A>oa*asj 

10 

±S3 (Xi*) *J«fcW (YS) ©B9«ja*»i*L, 2-72/^7 
v >jBlH4:C 7 'J — ^;i/7 v 7 ySJS*ff-3 >i J: i: <t ? t , 2-7y;i/-5-^ 

15 

*-*:*> fc* 2-7->;^-5-^>y;^77>i^fti:lit5*ffSa^ 
A- l ) a ( I - l ) : 

R 2 R 1 

o 

^ T * ct V ^7 ; 1/ * ;i/ £ |j S & $ ft "t U T «t ^ T ) 1/ 3 * & * *> *" ) 
7!^Sft4ft^*Cx S (I I-D : 
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i i - 1 ) : 




5 o 

(at, R 1 „ R 2 ^ R 3 . £<fcl>*R 4 fi#iHBi:leU.#*T-&6) 

A- 2) SiSSHEtflBfti^^U >T'Jfe^±IHA- 1 ) gBtt<Z>tt&%. 

A-3) SjSe^f^3b s *t*fe-5±a3A- 1 ) 8Btt<2>SK&ffis 

10 A-4) R 3 #;< ^^T-&3±gBA- 1 ) ~A- 3 ) m^;fta>CfB«©£gj£ 

A - 5 ) R 1 * JltfR z tf±m-ZfoZ±iZA - 1 ) — A- 4 ) ©^m^CE* 

A - 6 ) R 4 *s4- 7 ;i /3 j-nt:afe^±IBA-l) ~ A - 5 ) ©^-fiifrtraB® 

15 CD^5g^, 



1,2, 4 - h 7" V — 3 - ^ggi^T^I/SS^MfcC^iS?* £ 

20 1,2, 4 - h >; TV — 3 -*;i/Jl?>K©3HjaatK*Sl^T, 

Sfcx 7->^7 5 K5> V" >tDEB»t:«t oT 1 , 2, 4-h'J7V-f-3-* 



5 



WO 00/75122 



PCT/JP00/03456 



1,2, 4 - b >J 7- v*-;!'- 3 -#jva?>fi:t;*7 l ^»*#©»36iS*aai U&o 
f^fct.. 1.2, 4 - h 'J 7V- )V- 3 -p&^^^Ki^^^l/^^l^lcKr 
B-l) l7ci©§ST« ^ (IV-1) : 




O 

( I V- 2) : 




o 

15 B-2) »75Slfc Lt*I'J >^©&aETs 5£ ( I V- 1 ) T"^ £ Ibl^ 
fcMSlTVi/* U&ft fcEJ&gf-tS-*:: bZft&t-f 4±iBB - 1 ) lB»c©Migi£, 
B-3) 'J>Sffl7^3-;vStt LTfir -5 ±SBB - 1 ) *fettB-2) IB*6© 

B - 4 ) R 5 7t) 5 *^T-fe^±IBB - 1 ) ~B - 3 ) CD ^ "f ft tC 33 « © jiS & . 
20 B-5) ±13 B - 4) 33*©£iSlC«fc t), 1 , 2 , 4 - h 'J 7V-JV- 3 -* 
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tt.^r'^Zr)HftZ>Zb%&WL£TZ3>l (IV-3) 




(IV-3) 



o 



5 B — 6 ) 5$ (V) : 



10 S^attSiS ( I V — 4 ) : 



B-7) R'^IM^nxuTiE) «fc^:y;v*,«<"C&*±IBB- 6) 8H«i©M5S 
?*> 

15 B-8) R 5 tfmt&Z tlXl^X & i UT^JfJI/tib 5 , R 6 #zkif5T?a& &±MB 
- 6 ) SBtt®H&&s 

B-9) ±I3B-1) ~B - 3 ) , B-5) ~B - 8 ) <D tlfr C3BI8<&2f 




O 




o 
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ffiCi t), S (IV— 5) : 




jj*£ft*fl3£»s A: (R 8 0) R 9 C = CR 10 R 11 R 8 lili$nt 
«fc^7-;i/*;K R 9 . R 1 0 , vr 1 1 tt^ft-enaa: Lt*i*fclit 

jftSftT^T* J^T;!/*^ SfeBR^R 1 •tf-UgCft-aTIftSilt^T 

St^CtlMttSa (IV-6) : 




(5£#> R s *ct^R 6 «iHuIBi: |h]«c«. R 12 ii5£:-R 7 R 7 limia3£: 
M*"?**) T-^^n^Ss 5£ : - C (OR 8 ) R 9 - CHR 10 R 1 1 (Jif, 
15 R 8 , R\ R 1 0 s iitfR ' 'liilifaefcH**-?**) -e*$*i*au ifcttt 

B - 1 0) ±!2B-4) SB 1R © # i£ f c <£ f)> S (IV-7) : 
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5 Jl/Z^^^^K Xli;\oy>TS5) 5$ : (R 8 0) R° 

C = CR 1D R" (SC^s R ! ttIft$ftt^t i &<tU7;i' : *r;K R 9 , R 1 °. * 

R 8 i; R 1 0 # — itfc&o-t Btfe& tit cfc^7';i/^rl/>**t>-r) ^ £ ft 

Zit-Bi®, Jttt*;H7^rb K £ d * *3fS& 1 1 £ A (IV- 




(5S*s R 8 fct it! S3 £:!§]* Us R 12 liS: -R 7 (5£<K R 7 iiauaB H*t«-C & 
3) T-^SnSS, 5$:-C (OR 8 ) R 9 -CHR l0 R" (5$*. R 8 % R «\ 

15 ^;i/T-fe^) T-^£ftMb-a-^©i!!3£?£, 

B - i i ) s;:R 7 x(^cf. R 7 i£ m; ^;bt!&£) T?*$n*ftid«iftSJ6 

B-12) (R 8 0) R 9 C = CR 10 R U R 8 i: R 1 0 tf-ttC & 

oTb'J^fl'>'?*D> R 9 4b' c tt>"R 11 #*5RTfc£ ) T-^£ft&-fbl^tJ£S 
20 ffiStfS £ 4: Sr^^fr 3_tg3B - 9) SfcttB-10) aBtt<Z>N£i£s 
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B-l 3) it: (R 8 0) R 9 C = CR"R" (:£*> R 8 &£.VR 9 fr*TJl 
T-fcS, R 1 0 *>*<t t>"R 1 1 * s 7kmT-&& ) T-/^£ft 5fb£^£MJE&;*-tf & C i: £ 

"f & _h§3B - 9 ) S-fctitB - 1 0 ) 8Btt<Z>H3S8u 
B - 1 4 ) S (IV-9) : 




*S) 5S : - C (OR 8 ) R 9 - CH R 1 0 R 1 1 R 8 tt T 

I Vl>*JK R<\ R 1 <\ 4b*<tt>'R i ' [tZtl^timiL lt*iittt7Jl/ + JK *fc 

io liR 8 i:R 10 #-^i:*ot7';i/*i/>Sifct) t^^ftSl^ StlitFD 
R 1 4 tt5£ : - R 7 (Sf, R 7 «gujai:|5lji«T-fe-S) "CSSiii 
5£ : - C (OR 8 ) R 9 - C H R 1 0 R 1 1 (35 <K R 8 w R\ R 1 0 s is J: IF 

r 1 1 bQ aa i: H3**T** ) -c^snsas. i&ati'nts/^mti.iB 

15 R 1 3 A^R 14 tfr h7t FDt7>-2-^;H-$Si^> £ £ Zf 

a B-l 5) R 6 *s*Itfe»), R 13 i)Mf;i-*tlix^;i/T*&»), R M ^f h 

20 N, N-^^f;^*??*^!/, ( 1 - * h * - 1 - * ^ )\> ) x j\, „ 

( 1 -x b 3r *>) .x^K ( 1 - x V 1 -A xf^K ( 1 - n - 7° 

n**^) x?-;k (1-n-^h^i^) x^;k 
x*-;i/T&-5±SBB- 1 4) §B*o©fb£-tK 
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C-l) ±EA- 4) »B«©»i£C«t ( I I I - 2) : 



R 2 R 1 




(HI-2) 



O 



ft 3 {b s ( I I I - 2 ) "C 5*5**1 a flsfcfcC* S (IV-10) : 



N — N 




(IV-10) 



O 



ticfcswakts, a (vi-d : 




(VM) 



C-2) R'S^ytR^^lt^t), R 4 A5/ND^f>T-afe^.±flBC- 1 ) 3B«5 
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C - 3 ) R 4 #4 - 7;i/^-DT-fe^±l3 C-l) ZtclZC- 2) §Si|B©M&c N 
C - 4 ) A#C HTr&3±g6C - 1 ) ~ C - 3 ) © ^ "T ii* f= J2«&©S? Bffis 
C - 5 ) ±s3B - 9 ) IfcBB- 1 0 ) S3 Do CD t& M C J: D vi(IV-l 1 ) : 




(IV-11) 



i^7y-;K R I3 liH!!$ftTiM*J:U7;i/*;k : - R 7 (5$fp> R 7 
V\T;i/rj3p«>^^;v-r-fe§)T-7F$ix^a. A : - C (OR 8 ) R 9 -CHR 10 

r 1 1 (sfctK R 8 ar^+;w r 9 s R 1 <\ hjlzfr 1 Mi^ii^ftafc&uT** 
io $fcttimafftti.>t*J;i^7^*;K SfetiR 8 i: R 1 °A 5 -^ir^oTT^^ 
i^>£SI:fo-f) ff^n^S, itttt HDtJ'^f;K R 1 4 <i j£ : — R 7 

R 7 (iBffaBi:ll,««-e*-5) ^r^ft-S^, 5£:-C(OR 8 )R 9 -CHR 
1 0 R 1 1 (54n R 8 x RK R 10 , i'itfR 1 1 {iHUgat[SI^ST-fe?> ) 

15 #ffiT, 5(11 1-2) : 




o 



lic?ntnTUo7;^jfi/, £ tzte^v? >t-fe5) T-^$n 
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H 




(5$«K R 1 . R 2 s R 4 s 4b*J;^R 6 (isy§2i:|sI.#«T$.^) T-^ £ fts to-g-^ 
C-6) 3$ ( I I I - 2 ) : 




5 O 

R 1 , R 2 > *s«t ifR 4 tt*ft*fttt:ft Lt*I, BftSft-C^T * J:^ 

sfls^fca** a- 4) aa«©KJS«6K: j: o»e>iifc*©T;»s±ffic- 5 ) mm 

10 C-7) R 1 v R 2 , &«fcZ>'R 6 #*3f|-e;fc 0, R 4 #nny >T-&3_ta3C- 
5) $tliC-6) lE«©Mi£, 
C-8) S (VI-7) : 



R 14 




*K R I4 I£5£:-R 7 R'liMJf A, S tlT O T * «t ^ ^ ;w 7 r 



13 



WO 00/75122 



PCT/JPOO/03456 



5$; : - C (OR 8 ) R S -CHR'°R M (5S4^ R 8 {±7-JU*JK R B , R 1 <\ 

liR 8 tR 10 #-iC^-3t7;^l/>4it)t) SfctttFD 

C-9) R*j&*4-:7;na-Dtffc»K R 1 > R 2 * J; V R 6 ti^mx & & , R 1 4 

^h^r^^^-^, N, N- v.* f;^;V7 r^E'f ;k (l-*h**>-l- 
x*-;k (l-xh*^) xffl/ N ( 1 -x. h 1 -A*-ft) 

10 ft, (l-n-7n-X*i')^?-ft, (1 - n- 7"h^->) xf;v, £ fefi (1 
--fV^h^i/) ^f-;i/-CfeS±BBC- 8 ) §B«<z><b-&tK 

15 D-l) 55 ( V I - 1 ) : 



D-2) R 1 is 2 A 5 **T'$) ►) * R'i s p-7;^Dtfe^ A#CH-efc 
£ _t8BD - 1 ) aB«©*i§fl. 



H 
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32.432(2)A, b = 10.886(2)A, c = 7.960(2)A, a = 90. 00°, (J = 90.00°, y = 90.00°, 
V = 2810(1)A', Z = 8, SMff: Pbca, ®fg.: 1.481 g/cm 3 "C 3 ±gBD - 2 ) 

D — 4 ) &£XttH#r £ J: 2 0 ) = 20.380, 21.280, 

5 21.340, 23.140, 23.360, 23.540, 25.860, 27.460, 27.500, 28.100, 28.180, 
29.400, joi^' 29.480 (g) Cit-^ *tt4±SD- 2) gBtt^ttSs 
D - 5 ) A ( V I - 4 ) : 



(5S«K A«CR 6 £;tttN£3i:bU R 6 te&m. lft*ilT^T4J:U7^* 
10 ;K SfilifiiSnt^T^il^'i-^tfeD, R 1 , R 2 . R Mi^fr 

^ft&S: Lt*t, g!t&£*i-r i^T-fei^T^^A^ B&&*i"t:^t & Jh^t^ 

D-6) R 1 *,tUfR a i)*zkJ|S"C»»), R 4 *Sp-7;WDfgt), AtfCHT-fe 
£±a3D - 5 ) ae«s©®^, 
15 D-7) ¥&A Xmmffi IZ <fc i fgg/^ ^ - * tf s : a = 

11.9003(7)A, b = 9.7183(5)A, c = 13.2617(8)A, a = 90.00°, 0 = 109.450(4)°, 
Y = 90.00°, V = 1446.2(1 )A\ Z = 4, SFi52¥: P2,/n, : 1.439 g/cm 3 "C ft 
£T-&£±a3D - 6 ) SBtttDtga. 

D - 8) »5l5X«II|«ft e t5 0#f-'^->4«sIlI«rftBE(2 6>) = 8.760, 19.600, 
20 22.080, 23.760, 26.200, 27. 580, iJ J: t>' 29.080 (&) IZ £ If — >? £ * f S ±12 
D - 6 ) ie«0$g|| N 

D — 9 ) »5fcX»II]ifrfc J;*E]«^* — >#.E]#rfcft(2 6> )= 10.520, 13.860, 
15.680, 18.160, 22.840, 26. 180, IF 28. 120(ft) fc: ± -S s l-[5-(4- 



H 




OH 
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li, ^ n-7U fcf;K -f V t°;K n- 7 V-frs 4 V sec 

Mitt, oi^l/>. 7nKl/>, hMf x^^x^b > x f ^7^1/ 

#4;Ltt, h xh*S/, n-yvn^ri/, -fV7n*t^, n-^h^^>. 

-fV^ht^s sec-r h*^>x tert- ^ h * i>\ n- ^ > ^ )V Hr * 5> . >fV^> 
^ ;i/ # * ^ ^ ^r^>^;b^^r , tert-^V^l^^v'. )\s-#*ris ^ 

JVs n- r h S/ ^ V7^^^^;K sec- :/ h * ^ ^ At % tert- ^ 

f> * tert-^>^;i/^-^r ^ n - ^ * ;i/ * * 
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h U*-/Hi5S :-CPh 3 -Cw*n*a6(St + . P hii7^-;i/T-fc3) 
■JAsnro-r* j^r «J— ;i/K:43W-s«»Sii» t;!/^^ (Mxlis 

m 1 l-[S-(4-7 A-*D ^> i?Jl)7 =7 > -2--T ;H-3-t K P *i>-3-(l#- 1,2,4- 
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m 2 l-[5-(4-7;i/^D^>^;b)77 > ;b]-3-b K D^y-3-(l^-l,2,4- 

<I5 o 

0 3 l-[5-(4-7^*n'<>S?>l/)7 5 >-2--f ;P]-3-t H n*i/-3-( lJf-1, 2,4- 

04 l-t5-(4-7;b3f-D^>y;i/)7 v > -2--f ;i/]-3-t h* n + •> -3— ( 1/f-l ,2,4- 

0 5 i-[5-(4-yju^rv^>^;v)y 9 >-2-f ;H-3-fc K D *^-3-(l#-l,2,4- 

<fe ^ o 

0 6 l-t5-(4--7;i/3Tn-<>^;i/)7 5 >-2— f ;)/]-3-fc h* P + y-3-(lH,2,4- 

h ijr>;-^-wM7D^; >© ii 9ttB<z>5*ii7££JHt*ai£i&ji!-e&«. 

0 7 l-[5-(4-7;i/^- D V)\>)7 -7 > ;v]-3-t K □ * -3-( 1#-1 ,2,4- 

h y T^-;i/-3--r^)7"D^y in mm&omMxmmfemmT' $> z> 0 

m 8 l-[5-(4-7 frX VOVK)? v >-2--T ;H-3-fc K D * ^-3-(ljy-l,2,4- 

0 9 l-[5-(4-7;i/^-n'<>^;V)7 > -2--f ;i/]-3-b F P * ^-3-(lff-l,2,4- 
h 'J7v-*-WM7D^; >© III glS£©?fcfl.»R«lx^* Wi>«sEI6JR 

if, 2 - t ^ - $ - ^> i> )vy 5> y mmi&om^j&mK-o^xmffllr % o 

IgA 1 
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5 -r) 

2 ^ T .>;i/^ ^ >M# (jS ( I - l ) T-^;*ns*b ^>^;w^ 
KR«it: (S (I I - 1 ) Tf^StiSfti^W) X»©#aETTfiJB* 

(S (I I I - 1 ) -e**naYb^«r) *8It5Xg1f*)4o 

io a (i-i) TfjRsnaft^fctLtiis 2 -T-fe*-;i/:7 ^ 2-7 

- 5/ ^ ^ ;i/ 7 9 > . 2 - t -fe ^ - 3-^ h^v^^>, 2-7 F -fe^;i/«4-/ 
h^^>^^>. 2-T-fer^-^-3, 4-i?^hti/77>^ 2-T4r^;V-3- 
i?DD77>^ 2-7tf il/-4-^PD77>, 2-T"fe^^-3, 4 - 

15 uvy^>, 2-7Db°^^;b77 ;v-2-/nh 0 t^;i/77>, 

4 _^ jH2 -7Dlf*-^77>, 3, 4-y^^;i/-2-7Dtf*-;i/7 
^ > n 3-^^^>-2-70t a t-;i/77> > 4-^ - 7Dtft^ 

;i/7^>s 3, 2 -7u \ur~;iy^>, 3-^dd-2-7 

xn¥*~)i7?>, 4-^OD-2-7 p nt:^"^77>, 3, 4-^*dd- 
20 2 -7D^t-^77>, ^^^1/ 2-7D>fy^7tf-hN 2-7U 

* ( I I - i ) T^Sftifb^fci: UTfi, ^> d'J h\ ^>y;i/^o 
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DD^>i'ii'7DU\ 3-- ^ n >; k n s-^^^-^v^^^n 

5 uxvoi/A? v V V, 3-7D^n^>iJii/y f DU\ 3-^nn^<>i>;i/ 
?Di;f, 3-^dd^>^;i/7d5 F-S:i:* s f(fe,n^, ^ft:, 4-7;i/3TD 

LTii, JgftM ( Z n C 1 2 ) , iUbffl-*;* ( S n C 1 4 ) , « 
<bl*(III) (FeCl,) , igfb^^ A (AlCl 3 ),BF 3 -ether 

LT*fifl3-*?-U >*fflufc»-&, SJfe±fiR»T?ft*a ( I I I - 1 ) 
15 "CSS* **l*fls£-«B:;i' y *X&JgJ*U ^©3>7-lxy^X 

mmTzzLtiz&t), sc d i i - 1 ) ^ s*nsrt;^*j£S5 assess it -r * c 

20 JMS«jfc:*#* UM„ 

MJfoMlis -50-15 Ot, J?* L < fci\ 0-100 "CT-fe-So 
SJCS^P^iis 1 — 4 Jf £ b < tt. l~2 4W11!fc5, 

2-7->JH5-'<>^l'7 7 >S§*f£ (j£ ( I I I - 1 ) -e^Sil-Sfli^tK 
25 Si ( I I I - 2 ) ■^Sn-Sflj-S-*) «\ ±IBX^A 1 tt^C*. feJLTCD#i£ (X 
8A2iilfIgA3) -CKierS CI i:#T*#£o 
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HA 2 




5 ±§BXg{i. KT©4Ig*&45. $ ii\ 5£ (1-2) t-^ * ix £ •fb^r^j i: » 
S (II-2) -CiESftSfli^Wfcft* fT" 1 ; >^L, 5!i(III-3)-C^$ 
h4ft^ft4§51lT-fe5o JfcC, 3 (II 1-3) Tf5*£ft*fc#*><Z>*ifc 
h* D £?T^s 5$ ( I I I - 4 ) T-jj*$tt£'ft;£- ! fe£f3*x*I-cfeSo ^S- 

^ (i i i-4) j3*$*i*<b£»©#^**5'3£CR*a;&**u a 
io ( i i i - 5 ) ■csssnsft^ttaiitss. fi&£x ^ ( i i i - 5 ) 

5 ftSJffi**s S ( I I I - 2 ) T-^£ n,Sfc£*r*»jSf 5Ht 

-2> o 

±EAy7'J>nSli, J£S LDAf) <D^£T\ 

15 £ i: * L^o 
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feiJs pb^TS^i/a^^T-te^-^S^©^^!!. s£ (I I 1-4) t*$tl5 
10 HA 3 



Tils**, WtitZtiX^X t) «fcVNT;i/3 £fcji/\D<5r*>» Xii/\o^*>T- 
15 ±sex#li. 5$ ( I - 3 ) T?**3ftSfl:d«£m$ejlS{**i: LT. 5* ( I I - 3 ) 
7 ^VKiSfefr^ 3t(HI-2) •cs$n4ft^»*ssitsxs-c»5. 

1,2, 4 - h- U 7v-;b- 3 -j^l/Jii^ffii^T^I/MttCRJSSeK: 





(»l-7) 
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I§B 1 




o 



IgB 1 




#i@tt v s£ ( i v- i ) -e7F$nz>ib'&v>}<Dm.T ^ ; ibKfaxib k> > >jtv 
2±&&mm-&?cmmiittT z ; ittz z ttio x. (iv-2) t-^£ 

ft § fb^ft * Kifi-T 3 1ST & -5 o 

«7bSI4: LTlix «iE»;>tt (H3PO2) » ffi'J>» (HsPOa) > Ca(H2P0 2 ) 2 , 
NaBH(OAc) 3 , PhSH, HaCO * # * tf 6 ft % *£(CftffiU>$? (H3PO2) jb>'#i;L 

ftfcWCtt. ^ (IV-1) •C^gcftSfb^-fcts ®7E#J («Atts &3E y > 
») ©^MSinx., 3 0 ~ 6 0 °C (#* L < tt, 4 0 "C- 5 0 Q C ) (cMf 3 0 

©*fflf«[*4P^.H 3 0°C~6 O'C (f J l < li, 5 O'CWT) "Cftl 0-6 0» 
(»* L < (is »30^) iPiniTtS. STi, (3jSJg-?:10~60^-(» 
* b < tt„ 3 0 ft& L, ifcl^T? 0 °C~ 2 0 *C (»* L < {4, #& 5 "C ) 

an o~6 05- ($f£b<(4s <s^3 oao asifr^o »6ftfc»»*£3jaL* 

gttt>T-ifcS5$ (IV-2) TS^ftSft^SflJltJi-Cgi,, 
#I«H\ **« (W*H» 6%i§M) IT* «fc^„ 
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<tt, 2-3 (V/V) %, *fcfi. jb^tl (I) (uMlt^O . 2€ibSI) 
10 L^o 

S ( I v - i ) -C5s*ix*fli^«tt, 3-7?;-i, 2, 4 - m; t 

2, 4 - h U T^ — 5 ;* ^nn^r^K 2, 

i5 < i*R s #**T^^ib^^. rafoft. 3-7?y-i, 2, 4-m;tv- 

«C*5. 5£ ( I V - 1 ) HmZftZik&ttPJt U3-7;y-l, 2, 4-h'J 

20 £o 

IgB 2 
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<■> 1 , 2 , 4 — h >J7"J-)U- 

i 

*x®(4, iigBi (r 1 assist cd -e»&nfci, 2, 4-MJTl/ — 

3 - >gtDx* T^WbfcfT oT, j£ (IV-3) -£*^£*lSft;£-$j£ 

5 uja-r sigfSSo 

S Mteftl-tt. 1 , 2, 4—1- l J7V*-il'-3-^rt>S©7il'3-il'SS(W 

;^D7>f f t-^7DV>f ^) SSTLv mT'&6 0°C~ 9 O'C 
U<l^ &7 CTC) -e 1~ 1 OBfP^ (»*U<ttx ^48^) JU*r*. 

Bmx-?-^. n-^*-y->m) t-^^l, (iv-3) T-^^n 

15 zit&witn %> c £#"e£*o 

Sfc, # ;i/ * > ^ £: t ;w n — ^©^-££1^ L-c&> DCC, EDC|©i^l 

ffecDjr.^-T^WbWTS&i: Ltii, /\Dy>lfc7^*JV ( <fc -5 lb * > > x-?-;v 

20 fr*J7">J* 9 V ft RJfc3 r;i/^r> (^X«> ^V7fl/>f) &Rj£ 
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X«B 3 



R 5 OOC 



H 

T Y 




ISB 3 




5 ( v) x-mznz>ib'&V)*mm. b-c. ^ (iv-4) -r-^^n-s^b^^*^ 
stsxgtfe?., *ign«E*as (5$ (v) -e^$*tsit-&^©S6^w.±) 

^<>4f b ^ u sua Ax ioo*c~i30 , c b < 

1 1 (TC~ 1 2 0°C) -C 1 ~ 1 0«fBB (»* b < M2 . SJfcS 

S^JET-C@*t-^o 0°C~ 2 0 °C (£? £ b < tt, 1 0°CJy. 

20 T) Kifr»U 0 . 5 ~ 1 0 BSffl (Jf i b < H\ *& 1 M) SfcB b, -fffffi b£*S 

n&3>iu iwfttfess (iv-4) -r^snatfi^Hrswscifctftsao 
5£ (v) t^^nsfc^fcc, MiKs (s£ (V) t-^^n^-fb^^tr^ bx o . 
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o i ^^si- o. 5 Ms a., l < &j o . l^K^m.) <Dm (.mtux, / 
x)v*>w • *&bl ttSL *y ] ) >mm) &&zmm®m (m 

^^A*;kA7; K N — j< ^-^ t o K *iox.s l oot-i 
5 3 0 °C (£? * L < ttv 1 1 0 °C ~ 1 2 O'C) OKfBS (0ll<l±, fa 3 

BSP^) SJf&$*i)o 0 'C~ 2 0 °C L < tt. 10 teiT) c}$£p 

ftttttJK (0«;Lfi, ^>-b?>, *is\s>m) &4PT-eO. 5 

~i ousn (»$b<a^ mi. 5f$fg) Mft-rzo «fffi Lfc*§n£3iaL* a 

W«5T-afeSiC (IV-4) ^m^n^it^^s^n^ z. i:tft§5o 
10 5£ (V) T-^^nS-ffc^-tHi. f**;bA-f ?T-ht7i';i/tF7^>A>f) 
S¥j&-f-5Cl (Collect. Czech. Chem. Commun., 49, 1984, 2492-2495, J. 

Heterocyclic Chem., 25, 651-654, 1998) o ^<DftiL ^Jl/A-Y 5 5 s — ht7->^ 

^ (v) r-^^n-s-fb^^i: i-ca, x^i/ /j^^u^^if'J^T? 

15 > (R 5 #^^-;K R 6 *>5*J{0 s £ * ;i/ ~ ;v ^if <J ;i/ r 3. Hv^/> (R 

5 #.*?-;K R 6 ftjkM) , /37tf;i/*Jff |J^7U*7V> (R s # 

R 6 *^^;]/) N ^7tf At + f l J;i'7; F5V> (R s *s^< 

R S *M*-A>) , :n^;v /3 t-d tr^-n^^-^rif 'J 5 K5^> ( R 5 ft* 
R 6 ifiJ^f-ft) , /3 7D if*-)]/***? D ;V7- 3 K 7 V > (R s 

20 #.*?-;K R 6 * 5 ^^-^) > /S*;!/ = ;i/^-^r-tf U 5. (R ^'.tt^R 6 

, PT )\>T 5. h*^\/> (R s #*Jit, R 6 *M^;i/) » /? 

7*P f >; 2; h*7V> ( R 5 tffcM. R 6 tfx-T-fr) m^^if^tt 

% 0 R 6 #T;u*;i/T-&£rtj^ti W£ b < s x*-;t- /? * jvtZ-V U 

;i/T^K^v> ( R 5 # x ^ ;k R 6 ***^) x /? * ;i> 3 ;i/ * if' J ;i/ r 

25 ^h*7^7> (R 8 *m-^;k R 6 * 5 *^) #$?£Lvn 0 



27 



WO 00/75122 



PCT/JP00/03456 



HB 4 



R 
/ 



,12 





N 

(IV-5) 



I8B 4 




|6 



o 



O 



& <fc^r;i/3 ^;i/T-fc-5 ) t-^£*i&s, 5£ : - c (or 8 ) r'-chr 

10 R 11 R'ttli^tltU-rtxt^T^^^K R fl , R 1 0 x IS&ZfR 1 

*XStt, 55 ( I V- 5 ) -5S?§ii5fli#*C, «■£ ( R 1 2 ) SAJl, S ( I 

v-6) •«5<$n4'fb^t»ft»a-rsxgT«»«o 
jufcwcau sc (iv-5) -c*^n*ft*«jK*«*«t ^h^t 

HD77>, i>^**W7? K<ff) **Dx.s BfSCfc D s£ (IV-5) Xm 

15 six*fli^«fc:w lt i *jumm.&L± {» s u < «s i . lt^sa) ©n 

(0S;i(£> *MHb^ MJ ^ A, N, N - i>-< V 7D C^x^^T" 5. 
TT». 55 : R 7 X (R 7 lih'Jf;K E& $ tlT In T £ <fc ^ * ;i/ 7 y * -f ;K * it 
iZ&WkZtiX l^T * iVNT^r? X(i/\ n>!f>T-&&) -C^SftS-fb 

6**SC (IV-5) T!^Snsfl3-&»C*f L-C 1 J E^/S«U± (ffSK li, 

20 #j l . 2 5^;^!) ttxv $fci±5t(iv-5) T^^ns-fb^wtzWbx o . 
o i -e;i/^s~ o . 5 =ys $ u < b\ m o . o 3 * a>wt {mm. 

>x;u*>i? • -jfcfntt, 58M) ©#ftT-c-i5 : (R 8 0) R fl 
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C = CE 10 R" (5£>K R 8 (iIft$nt^t*i^T;^;K R fl , R 1C \ a 

R 8 tR 1 °* s -li:ftot Ig|$nT^TIi<t^7;Kb>$U)t) T-^£ft 
Sib^MiC (IV- 5) T^£ft£fc1^£*f LT 1 ^;VSMU± (£F*L< 

5 ~ i omm u <&> ^2^p H i) mm. asms*, km* 

?>M^<Dmt<D'&\z^ BSUitfe^S (iv-6) t-^£ ft *-fb c t 

10 #STs THFSl(fT-3, 4 - ^ t K D - 2 H - t? > £ SiS £ i*ft fcf <fc Mo 
5$: (R s O) R 9 C = CR 1 °R 1 1 T- * £ ft £ ftl^ i: ITIi, 3, 4 - t 

h-D-2H-f7> (R'tE" # — SiftC&oT ^ |J * > N R » & j^R 1 1 

(i** ) s 2 - ^ F*y7DA> (R 8 i5iO!R 9 i)Mf-;K R 1 0 £ <fc R 1 1 # 
25 „ 2-^h^r^rn^> ( R 8 j^oit^K R^/f^K R'lJJi^R" 

#7kS?t) * ^f^C-M-f* (R 8 **^^;!/. R 9 , R l \ &&UR 1 1 #?J< 
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M) % ^^;i/tf^;i/^-^;i/ (R 8 #:n^;K R <>^ R io % fs^vR 1 1 , 
n-rnWK = *i-T* (R 8 #n-Vn t?;K R 8 , R", jfcJiVRiitf 
, n-7f;ni-;bx-T;i' ( R 8 #n - R 9 , R 1 <\ ijctytR 1 

^JiC*) x -f V )l if — Jl jl — jl/ (R«Ai^V7f-;K R 9 x R 1 <\ * J: V 

r 1 1 &7km) m&mtt *>*x* 0 

Sfex ±I3W^©^Si: Lt> 5$ (lv-5) -f^Sti-sfbi^fc:, *;i/AT 

dtlteU A.R.Katritzky and K.Akutagawa, J. Org. Chem., 54, 2929 (1989) IZ S3 
H B 5 




i^7'J-;K R 12 ii3£:-R 7 (Sf R'li h »J ff-;K Ii$nTUTt± 

5£ : - C (OR 8 ) R 9 -CHR 10 R 11 (5$*. R'iigft^ntH 
Tittt^/W^r^ R<\ R 1 0 s & J; ^ R 1 1 tt ^ n ^ *i$>3: L T * & tt 

5£ (VI-7) twS-ns^ttC, UM& ( R 1 2 ) £2®#fAn, 5£ (VI 

-8) T-*£ftMb£-$f&§g;a-r ^xax-afe^o 1 *wo«aas*— «c 2 @m 
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$IgB, m&S&ZfjX, : R 7 Xt-^^tlSft^tls McktfsS; : ( R 8 O ) R 
9 C = C R 1 0 R 1 i-ZmZnzih'&fyi, Stli^^AZ^rt FffllSlgB 4 © 



IIC 1 





5.A 

LOC' (IV-10) 



ISC 1 R 1 \ 



-^;V]-3-tl f D + J/-3-(lff-l l 2 , 4-b U 7 V — ))/ — 3 - >f;i/) 

15 ^ h 5 v/ u ;i/Sfctt h 'i7^/ »J ;i/±©«M (Q ) ftlttfii»rixtt ii>o ^ ( I 
I I - 2 ) ~Cm$ftZ>{b&® (S (III-l) T^*iX5ft^»Kl*5^T. R 

i(III-2) "CSSftiWftl: LTttx 2-T-tr?-^-5-^>^^^ 
^ > N 2-T-fe^;i/-5 - (4-/^-;i/^>^;i/) 7 ^ 2-r-tr-^;i/-5- 

20 ( 4 - ^ h^->^Ov;p) 7 ^ > . 2-T-fe^-;i/-5 - (4 -7 frjtWOi/fr) 
7 >s 2~T^^-)l-5 - (4-^nn-x>S/;i/) ^ ^ > x 2 — T -fe Jl/ — 5 
- (3-»^^;v^>^;i/) 7 ^ > , 2-T-ir^-;i/-5 - ( 3 - * h^r^-O^^) 
7 2-T±^)l-5 - (3 -7 X2^<> ^ )]/) 7 =7 > N 2 - 7* -te ^ ;i/ - 
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5- ( 3 D D^>^*;i/) 7 ^ >& ZW&tf 5>iX?)o iNffr, 2 -T-fe*-;i/-- 5 

5$ ( I V - 1 0 ) T-^£:fl3<b£-1&2; LTB\ 2 - h 2H-rh7V? 

- ;i/-5-*;i'^>K x. x. -5 s - ;w l - h U ^- ;w - l if - l , 2, 4-mj 
5 7V'-*- 3 * ^^xXrJK 1 H— 1 , 2 , 4 - 

h V 7 V — 3 x^^x^^^&^^tf e>ft& e ISl". 1 - h 

') 3-)V- 1 1 , 2 , 4- h'J 7V-;i'- 3 - J3fr-ft>m x^-Jl/x^f^K 1 

- h <; l H- i , 2 , 4 - h »; — 3 - ^ -5=- ;i/ x x =r >v 
io ( Q ) t ^1-**>^^;k tert-:7h*- 

^Xi> Z^Tfruiri' t^fr-C&Z) T-mZtlZM, 5$ : - C (OR 8 ) R 9 -C 
15 H R 1 0 R 1 1 (5£<*U R 8 lil^$nt^T*<t^7;V^;K R"\ R 1 0 % 

ti&mm (L) tlttt, T^:?*^ (^h^r^-, X h ^V7D#+^, 
tert-^ h dr-> N bf 7 :t=.;i/,* h * & % D 7" U (-f 5 V'J U 

fF7yj;i/) x —h U fc'A^tf £n& 0 tec* f- x t- =f u 

25 i£S i:UTtt, h^f-i'K, tMJlJAx'h^i'K # D ^ A tert 

- 7" h * 2/ K x n- ;i/ ijf 'J f !) A h 'J^f;W>'J^7x 1* & if 
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ftfe.ftjo z.txh(bs.fomm3.m-&®mhL ltm lt<& wc* f 

KJfciSSii, - 1 0 0 ~ 1 0 0 0 C #3: L<{*. - 5 0~5 Ottfe^o 

S (I I 1-2) X'7rs$tl2>ik-&<&!), ( I V - 1 0 ) -e>5*3n*fl3^*K « 
Sfci, ffi3t©J«#-eiox.-c* J:^o fHx.(i^ 5$ ( I I I - 2 ) T-^ft-Mb^-t; 
^jgafcAn*. m.frfrt>mf&mWiiz& (iv-i o ) T^^n^^^-fe^AnxT 

* Sfe. 5$ (I I 1-2) -ZmZtiZibte®}, S (IV-i 0) T-^£*x 



IgC 2 

R 14 




1 3 «Mtfc£tiT^T4) J;^7-;i/^r;i/, :£ : - R 7 (5£rf>, R 7 J4 h »; ;i/ s 

55; : - c (or 8 ) r 9 -chr 19 r u (5$^ R 8 
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mznx^x i> «t ^t;i/ + b > &*t>-r) -t-^£ft&K, jfciit KD*^>p(f 
;k r 14 a^C : - R 7 (a*. R Mallei: Mil -£;&£) -e^£ft*S. 5£ : 

-C (OR 8 ) R 9 — CHR 10 R 11 (sS*. R 8 s R 9 , R 1 °„ * J: R 1 1 liftu 

*lgli, ISB 4*5 cfctFXigB 5 £>ft£5$ (IV-9) T-^£ft3fb£r 
JfI*<Z>#&T> S (I I 1-2) X- Kg tl &l^X h 

i;7';-;i/±or 1 4 Sliiffiltsc tciot, (vi-2) T-^£fts<b£- 

10 J (II 1-2) Tr^£ft3-fb^fK lis SlSiS^s SJtB^PJtt 

iic i tiaitl-eafe^o 

(iv-9) T-&gn2>it-&yjt bT«. 5£ (IV-9) : 



R 14 

/ 




(5$<K R B &7km$.tz&7)\<*)\', R 13 li7;^;w a : - R 7 R 7 

£ ) T' tjs £ ft £ X. 5S:-C (OR 8 ) R 9 -CHR 10 R 11 ( 5£ 4> , R 8 i± 7* 

R 9 ^ R 1 °. *«tVR 1 1 J± ^ ft ft & St Lt*iS£li7;i/ + ;w £fc 

*5/*^;K R 14 li5£ : -R 7 (5£fK R 7 ttBU§Bi:rait«-efe^)) t:^<*ft£ 
20 : - C (OR 8 ) R 9 - C H R 1 0 R 1 1 (it*. R 8 , R 9 . R 1 * *IF 

U R 6 tf*m. r I3 #^?-;k 1 4 # h U ^;i/T*ftSJ»^-, R 6 «J!i. 

R 1 3 ft* rf-)V, A^R'^fh^t h-nli7>-2-Y;l't2&5i^. & £ 
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R R 1 3 #:x.?-;K AoR 14 tfF y & * < o ) ft 

t> , R 1 4 b "7 h K D ^ > — 2 — f ;K tF D^r^>^f p< h * ^ * 
oih^rS>^^;i/, N, N - *J * 7-))sZ)\/7 7 ^ <f ( 1 - * b * is - 1 - * * 

5 ( 1 -J- h l 

(l-n-7D#ti/) 3l^-;k (l-n-7Hi» Sfctt ( 1 - 

r ^ l-HJf 2 , 4 - h 'J T v — ;i/ - 3 - * )l 

10 jx^^jxX 5r 1 - (rh7tFnlf7>-2-^l/) "1 #- 1,2, 

4 - h y T V ~>^ - 3 >^ x^l/i^^Kl-t Fnti/^;i/- 1 

H- 1 , 2 , 4 - h U TV/ — 3 :n^-;i/:nx 1 b 

1 1 , 2 , 4 - b >J7^-;i/ - 3 xfjl/XXriK 1 

- [ (i-^h*2/-i-^^;i/) - i H- i , 2 , 4 - h y t*j — a> 

15 -3-*;i/*>R jl^;1/ji^x/1/s l - C ( 1 - ^ h - 1 1 , 

2, 4 - h >J7V-;i/ - 3-A;i/*>K xf-;i/x^f;K 1 - [ ( 1 -x. h ^ ^ 

- 1 - ^<^/l/) - 1 1 • 2, 4 - h y 7^- 3 -#;i/#>^ ^ 
^ ;i/ ^ ;X ^ ;i/ . 1- [ (l-n-^nsjt^ri/) it *•))/'} - 1 //- 1 , 2, 4 - h 
'J7V-;i'-3-^;^>i ;i/x^r;k 1- C (l-n-^K^) ^-f- 

20 Jll - 1 if — 1 , 2 , 4-h'J 7V-il/- 3 - ii frs 1 - 

MJ 1 1 , 2, 4-h>J7l/-;V-3-*;b*>B * fi^XriK 

1- (rh7tFDt:'7>»2-^H - 1 tf- 1 , 2, 4-h'J7V-;i/-3 

1 ™h FD^p^^f 1 l , 2, 4-f'J 

25 4 - h >J7y-;i/-3-*;v#>K l - [ ( l - * h * */ - l 
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jn^y/K l-Cd-ih*^) ~ l H- l , 2 , 4-h'j 7v'-;i/ 

- 3 -J3;\,7K>® ^f-;i/xxr;k l - C ( l - x. h - l - * ^^Jl/] 

- 1 1 , 2 , 4 - h VTV' — JV- 3 **-;)/:c;*^/K 1 - [ ( 1 
-n-rrptf*^) xf;i/] - l H- 1 , 2 , 4 - h u T v* — )\> — 3 - 

^ V-frx.Z.TA'* 1- [ -1 H— 1 , 2 , 4- 

1-2) 1:mZtiZ>i\a'&®)*m%km& (0!*.tt« 7h7tFD77>, it**?- 
ya^^ai — s^/Hf ) fcr^fl? Lv a (I I 1-2) -ZTjkg tiz> -fh-ayolz M L 
tl. 0~3. O^HSjS ($?*U<tt, m2^e)l^m.) ©±aB©ig»£ - 8 0 

- - i o°c (»j b<a, - 30°c~-2 5 °c ) t? * , niat 1 - 1 o ss^a ($? 
* u < lis «t> i . 5 mm) mwrzo se ( i v — 9 ) T'^^n^-fb^-^o 

mm*. - 8 o~-5"C(«ff$L<tt, - 3 2~-7-c)-eia^.. (m2 5*0 
cstv 1 ~ 1 orsf^ ($32m$n) iitt^o a«©isti"«i-'<< , 



mznz&mfrt ltb, a (vi-7) : 

R 14 




36 



WO 00/75122 PCT/JP00/034S6 

s£ : - C (OR 8 )R 9 -CHR 10 R 11 (5$*, R 8 fct ^ ;i/ * ;i/ > R 9 > R 1 °> 

■C* 0 > R 1 s R 2 i><fctfR 6 ft&mx3b tJ, R 1 4 A s h U 7F5tFDK5 
>-2--T;K tFD^->^f;K .X h h N, N — 

10 ^/fil/^il'7 7 ; E^I/ 1 ( 1 - ^ 1- 1 - ^ cn^K (l-^\-^<r 

*>) (i-iFJr>'-i-^;t) if;K ( l - n-rnst?*^) x. 

15 i***-^^) est 5£ ( I I I - 2) t ^ $ ix 5 fb^rfs C *t L 

to. 01-10. o^ii-ii (ffs Kii, o. i~5. ot;i/ii) ©®s 

SftSL R«*'J*A, *»fls*- b 'J 

A, *Btfl;* 'J h'J^A, KR"*- h >; •> A, ± h 'J ^ A / h 

K, tf'J^Axbt^ KH) 0~ 1 0 0°C L < 2 0"C 

20 ~7 o-c) -c 1-1 orem (fiixiis mimm) m.n-r%« 

tit, i - ^ h*^ - i - ^f ^if *is«fflLfti#tt, mmm.cDffi.&X' 

25 5l!L, @to$JT-fc.55S; (VI-2) X m £ ft -2> -fb^^J * f# & d t &X S & « 

J&«ffiSSISl£ LtiStffl UfcH^fcts S (VI-2) T?jjsStta4b£#jttSt 
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#am. ( I I I - 2 ) ft fjk g ti z it letter l . 0~4 . o^;i/M3M (£? 
* b < tt 3 . o ©Jga (^Jx.«> *mb-*- h'J^A, *iMb* 

^ithUOA, IRK**?- b 'J •> AifiF) fcin*., U w 

& Lfc*sn&3JfcL, iffj$j-e&£5$ (vi-2) -e^<*n3{b^$f£»£cr t 
loamci^ttt, saf*fiit5cj:*<, it <3ft& is 

*£JHbfiJg> IS BBS) ^tlftS^tCi^ ^n^ti&mt Lt**t5C i: 
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/K lf:liai^lxt^t*<t^7'j-;K-$i5, R 1 s R 2 ^ & £ R 4 fet * *i 

«t*>s *wmm*izi5ux, (vi -l) T-^£*t£-fb£-#>j ttts ±IB 
©t^toHSft^I^TSo (vi-l) X-m$tiZib¥m&*% 

ts^j fcau ^ (v i - i ) x-nkznrz&fe<DmmzG-fz>m&fa*mm 

10 S (V I - 1 ) ^^^n^-fb^tJ©^ t LX. l-[5-(4-7;WQ^>i'';i/)77 
>-2--Y;H-3-t b* n *>--3-(ltf-l,2,4- h U 7^-^-3-^^)70^; > (R 1 
iJi^R 2 ^Tk^Tafe !K R 4 #p-7;i/^D-Cfe!) v AtfCHtS-SS (VI- 

i) -c-^sn^b-s-^) is ttT©3c©^s ( i isi, iis^h. in 

15 

I Mil 

i s^Htts ^^ax^ssf t iot, a; (vi -l) -t-^£ft-Mb^fli&£ 
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*SIHb#&-e?#£ c £#t-£3 0 « (V i - i ) T-^$nsfb^«5*in 

1" £ CI h £ <fc ^ T , IS*£ll£f§S;:i:#T't3o SMItLtlt 5t (VI 

5tFD77 >/x* *ft fcT) > f h 5t h" D 

10 7v>/7jcftif) **#6|f4Ci:3ft«-c*a 0 i&Sflj0JK**fc#it 

II £'1511 

II S&Hii, *ttflX*@I«ft:J:-ot. * (V I - 4) T^$ti5ftfMi 
Bfx*-**:*r) S L^,, sC (V I - 1 ) fSi**i4ft6*SiSi 

iiimmm 

25 8lJ6tt*J:!K ±j2IS*SH, II S!ISSi:fcl:#tfc*c:i:'#KK3nfc. Ill SIS 

att. 5* ( v i - i ) T-7rs$ti2>-(b-&y>)<D)&m)UizTfr3—)i> (^ixii ^ * j 
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5 inf.oii^is um&m, niM&m&, <*rtTtt±aB »>, 

10 tmiztifi. l^^c 

20 &8¥s&«:. ;x*£h:fc<fcO^>*^>-fe> (Staut, Jensen) N X-Ra 
y Structure Determination;A Practical 
Guide, 9 \ U7>?±^ —a. — 3 — — 3 — t> (1 9 68) \Z.%h 
n5, 4«3SXiHitBl#f <Z>-ffl^ti:. CuKatgk 1. 54t>^FD-A (t; 
* n s MJE 6 0 k V, fi«3 0 0 mA4:^-5*fr7Jff -5 C fctfTJ 

25 t-So &i5s i^f-^CIilItf§JJlS 0 a = 32.432(2)Ai;^-5 7 ; 

-*-££>ftfcf, a = 32.432 ±0.002 ZMtiftZ tiK -t^Cli, a = 32.432 ± 0.002 
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*f^S (2 0) ©ffcLt. ±0. 2«*«D»i£Kifia i £1"4»-&a s * »K 
C*t**««*ttflJ UfcJ8^"C*x ±0 . 1 *S SCAM t&*§£#!fc3o 

njfcxn&mtfr iz& if zmfemm%i$& is tz t lt*k ±ga©&*§n©*&* 

10 X«@#rK:i3tt4W*W& < ft-sT, #*£^© 

»BH±«»C*B"e**o »*X»E#ra>«3£lis CuKaiS- 1. 5 4 # > ^ 
f: ^d-A (t^D^-i'-), MEE 4 0 k V, fl»4 0 mAtl^M 

fcf, CC1 4 , CS 2 , CHCC1 3 , CH 2 C1^) ftiTCiot, #'J>©^M 
t'-^ (tt£) , ISS©ffifIS t) ©i*;i/^-*fli« (AH) Ccto 
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M&mm 1 0 . CC/^tfr^t^t*. 2 5. 0 °C~~ 2 0 0 •CGDSeHTfT 

5 mmm 

HitetfJ l 2-T-fef : ';i/-5-(4-7;i/^-D^<>^;i/)7^ >©3gjS 




10 1 2 

sister i (i) %.&mmt{sxm<b*r\s>*m^tzm& 

2-Ttf^77> 19.71 g (0.18 mol)CD^-fb^ ^ ]✓ >&WL (120 ml){r 4 - 7 
;^D'<>y;i/^DiJ h* 42.9 ml (2.0 eq), tg-fbffilB 36.6 g (1.5 eq)£An;U 12 

Rm&&sj&Lfc. fffli i/fct§a& sau ^-fb^ v >xm& vtco z.o>mi£i£. 

^•;l/-5 - (4-7;i/^-D^t>^;i/) ;? v > 16.4 g (42 27-29 °C 0 

iH NMR (CDCb) : 2.43 (s, 3H), 4.01 (s, 2H), 6.09 (d, J = 3.5 Hz, 1H), 
6.96-7.26 (m. 5H) 

20 mmm 1 (2) i^ft^tt^ 

2 -7-bf ;i<77> 9.2 g (83.4 mmol), 4-7JWD'<>i;j^D'J F 20 ml 
(2.0 eq), igftiffiia 22.8 g (2.0 eq)0?g-g-^£, 25 °CX 20 ilSj^ L fc 0 (« 
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»*»ffiT»a*Bft Its 2 -7*4r^;v- 5 - ( 4 - 7 )l * D ^ > S? ;l/ ) 
> 9.6 g (53 %)£f#£o 2 mmHg / 120-125 °C 0 
HS£#» l (3) SiBJSJii: 

50% jfi fb ffi 19 * i§ * 258g(0.94mol) fc: v * 69.3g N 2- T -fe ;i> 7 ^ > 
99.0g(0.90mol) *5 £ V 4-7 ;U * D ^ > y ;i/ ^ D U K 260g(1.80mol) ^ttxtt, 

^D^>S/^)77>i 145.4g(106 e C*-~121°C /0.4mraHgM# £ 0 Cft§^V7D 
t ;i/ 7> ;^ 3 — ;Wn-^ * ^ > A> £> H *§ S L T 2- T -fe ^ ;i/ -5-(4- 7 ;i/ yf D ^ > ;u) 
>& 84.4gf#*:(iK* 43%)o 



2 1^-1,2,4- h U T^-/ — ;i/-3-*;i/3t?>tt©»jfias 

H-^OH «XoH 

O o 
3 4 



(1) #Jg6t$$;UL& 



3-T 3. y -1.2,4- h l j7V'-;V-5-A;i/!t;>| 2.74g(20mmol)t, 6%*i£^(12g). 
13.5%^ig^^7kv§?t(12.7g), js& uc-f V 7D h* ;i/ T ^ 3 - ;i/ 0.2ml ^ADX. 42°C 
{^Sn^LZzo 0|J$ UJ&AS&aEffiK^- h U » A 1.52g(22mmol)CD2|c 

M(5.2ml)& 42~50*CT-^J 255F|*(niT Lto |s!?SJgT-$ £ tC 30 

dBiii^SJtBbfco o^TlKiSaSSiKl 6"Cfc)frfiI L 30 £> Rift ft U& 0 ff&il^!B 

u i5mi l£« w bntzmsk*mR.~r, mm (40-c) 

§£*£L2.02g© lfr-l,2,4-b 'J 7 V — ;i/ -3-* fe(JR* 89.4%) 0 

16jS 146~149°C 

iH NMR(d6-DMSO) 6 8.53(s,3H) 
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mmm2 (2) ftjatt&sttb&^a^ 

3-T ^ J -1,2,4- h 'J TV/ — ;U-5-*;U^t>^ 2.74g(20mmol){r > 13.5%&iE$^ 

*%tt(i2.7gK ^v-Y V7D o.3mi 45"CicsnS-r-s 0 £ 

©58MC:^J$ Lte&bWffiMi- h D A 1.52g(22mmol)©;d<?gifc(5.2ml)£ 45 
~50°CT-Itl 25»P^^(tT?gT Ufeo iTft, PlStt K T 30 £-M«j$£j£ L & 0 

01^ 5*ctz^ai 1 30 am ft !$ l^o ft^tisittt^xia l> 
* i5mi -eft* \stzo mt>ntzt&g>%mi±T. mm uo-o &mi, 2.i6g © m- 

1,2,4- h y TV/ — ;i/-3-*-«/sI?>»(2)*»fc (iR^95.6%)o 
Ifej£ 145~150°C 



m 

H H 
>N EtOH » <N-N 

W* 1 HCI 

O O .HCI 

4 5 

ljfif-1,2,4- h 7 1 / — A-3-*;Hlt>8 1.00g(8.85mmol)© 99.5%x. ^ y — ;i/ 
(10ml)**C> L-&* s e>^a3IT(5 , C)T?^-* = ;i/^ D "J K 1.58g(13.2mmol)& 

?STLfco ^©31^** 70-C-C 4Rrlfflln«ftaiJf Lfeo Si6«x ^**%aJETS* 

-e$£^ u l.oog© i/r-i.2,4- h tv/— jv-3-tDv^>m^^)i^^^)i t&mt&& 

mtz (]R^63.7%) 0 
Sl^ 115~120"C 

iH NMR(d6-DMSO) 8 1.26(t, 3H, J=7.2Hz) 4.28(q,2H, J=7.2Hz) 8.61(s ,1H) 
9.19(s,2H) 

i3C NMR(d6-DMSO) 6 14.0, 60.8, 142.8. 145.6, 159.09 
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o 

EtO*^CN 



© e 



EtOOC-^ 



NH 2 CI 



EtCXDC-< NH %o 
HN-NH 

10 



OEt 
7 

HCOOEt 

HaN-NHa-HaO ^T^o 

H 

8 9 

J&fbTfCifi 64.1g(1.76mol)cD^^x.^;i/^?g(874mI)^fe7K^^ J — )l> 103ml ft 
J0;t S^^^^bfeo^^^M^.^^U^^^^Ty ^r®x.^;i/ 145g(1.46mol) 
ft 5-9°C-?r*?J 10#W*>ttT*T b&o mT'& 0- 10°C 20 B$m&<& b fc o C: 
©SJESS^^K^ 4^ y — ;i/ 580ml ft 10°C «TtJU x. , #r ffi b fc * ;i/ A -f ^ — 

— )\s 872ml *b K ^ v > • — * IP ^ 73g(1.46mol) J: ^Sxf ;Vx7t;1/ 
119.2g(1.6mol) <fc DHSbfco 10°C J£lTTfli» b A* £ j» 20 T 

»T b&o & £ 1 BSIBHIIJ* Lfc«, 10%ftttV 

702.4g ft |siajSTT-^J 30 #*MtT$5T b. fijffi*© pH * 7 L fco ^ <D 

+ ««**ffiT*P*ftLT (45°C) , **?J—)\sl£m 1850ml g^bfeo 

ara&« 5 tt ct iBsmai#b. tt«**±cwffl***o ^nft^iib, 

* 244mlT?iSfc&Ljfc», »6ftifc*SB**flE"K Al& (40°C) b 130.97g <D 

x?-;i/ $ s K ^ v > ft f# £ (JR^ 56.2%) c 



5 ljy-l,2,4- h U T "J — J\s -S-i3 )]/ > m*-r Sis ^ X )V <D$&i&& 



JMH h 
EtOOC^ >=o 
HNHMH 



HNHSI 



10 11 

mmb (i) tj^^ih'jxf ji/$sT0iA 

x^-;i/ p-*;K^*tif;i/7$ K7^;> 130.97g(0.82mol)C ^;^iF|MJ 
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J^^)V 243.9g(1.64mol):fc<fctf WI/.X > 1310ml £AnA* ifivS (110~120°C) ± 

%w<Dm&-bm ioo-c c & s ^2oo g gsLjto «e>tifetg^^&#^t, 

5~10«C"^ 1 I^F^^aigWLfco Wffl^^S^ilL, h ;i/ > 249ml 

mztitzmmzmmT. nam (45-0 ss*ib ii2g© itf-1,,2,4- 1- ot 

V' — )\,-Z-i3)V-X>Wi^3-)Vx-^ ; T)\'&ntz OK^ 96.8%)o 
m& 180~182°C 

iH NMR(CDC1 3 ) 6 1.30(t, 3H, J=6.9Hz) 4.22(q,2H, J=6.9Hz) 8.66(s ,1H) 

mmm5 (2) P -h )]s^>x)i*>m&&T<z>t%& 

x.=h)]/ ~ )V^r^r^)VT 5. h" 7 V > 500mg(3.42mmol). p-h;i/a:>x 

)Vft>m. • — *fl3^I 60mg(0.32mmol), DMF lml CD * 120"CT* 3 Bf Fi3 SD & 

mftistzo Mtc^aiLfcm. h>i*-> iomi ^inx.s i.5 mr$tiat&&W 

Ltco tifm&m*t&& Wl/oi> 9ml -eSSII f« ?> n H £ $ 

ET, i0?& (45"C) &*|L 389mg © liT-1,,2,4- h T V — ;U-3-* 
ftX-XTtoZntz (» 87.8%)„ 

mmm 6 i-^ F?t h d tr 7 >-2--r ;v)-i,2,4- h y yv — ^-3-*^*->»x 



nste^!i6 (1) v-h/m>x)v*>m&m^izm-& 

l/r-1,2,4- h y 7 v /-;i/-3.*;Ht>ixf ;i.x^f ;i/ 1.25g(8.86mmol) 0 
THF(4ml)«^®M(c: P- h > X JV * > & • — 51mg(0.27mmol) fciOAfco 

CfflBISC, «#L«CA*& 3,4-^b K > lml(l lmmol)£ ^ST* ?ST 




DHP 




N 



p-TsOH/THF 
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Ka:^;i/T-j§{U)T-iKSi-r z> d h7tF nt7>-H ;i/)-i,2,4- h 

0 7"J — )l-3-J3)l#>M^^)l'^zrJV%m&<DifoVim£ LX 1.81g(JR^ 91%) 

NMR(GDCls) 6 1.43(t,3H,J=7.2Hz) 1.66-1.74(m,3H) 2.01-2.05<m,2H) 2.21- 
2.25(m,lH) 3.72-3.77(m,lH) 4.07-4.11(m,lH) 4.48(q,2H,J=7.2Hz) 5.54(dd,lH, 
J=2.7, 9.0Hz) 8.37(s,lH) 

IR(neat) 1738 cm-i 

nmm6 (2) ^>-tf >z»*>m*f$i^tzm-& 

-tf ^^ffl^TSJSSff F 7 b K d tr =7 ;i/)-i,2,4- h y 

7 "J — )l-3-J} )VX>m*.?')l>x-X ; r K&mtzo 



^mm7 l-b U ^^-1,2,4- h U T^-^-3-73^^>^3i^;i'^^7 i ;KD®^ 

N-nh N- N ' Tr 
EtOaC-C i TrO EtOaC-^ I 

N N 

N,N-diisopropy lethy lamine 
11 13 

l#-l,2,4-h U7v'-^-3-A;^>ixf JUXf ;V 7.62 g(54 mmol) £ 

DMF(60ml) K jgftf L. fi»T, N,N- i-? -f V r D tT>»b 7 5 > ( 14 g, 108 mmol ) 

4*PX> '^^^D y K (15.8 g, 56.7 mmol) 2W^lfeo 

SiSitfc:* (300 ml) fcifixf^ (300 ml) feM^, f£££*I%lss ^ n n tJv 

)va (150 mi) 7j<a, &mLtzo mmzw&ik, as***— j^-ris 

m<t-fZ> hW.mih&®} 8.91 g £f# fc„ $ £ C#ttj.^;i/-JB**a5 % «6*U jg|& 

i^itv i-f^-cigg-fbf- z hmmit^m 4.73 g^§t, ^tt 1- h y 
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*-*-l,2,4-h U7 , ;-*-3-A**>|xf*x^5 l Jl ( 13.64 g (JR* : 66 %) 

NMR(CDClj) 6: 1.41(3H,. t,J=7.2Hz), 4.45(2H, q, J=7.2Hz), 7. 11-7. 13(6H, 
m), 7.32-7.36, 8.01(1H, s). 



1H-1,2,4- h V T V" — )V -3- * ;i/ /It y Wt * ^ 7 =r )V 1.02g(7.23mmol) © 
10 DMF(6ml)^MC h V ^^)VT ^ > 1.46g(1.44mmol) <feiPx.feo C CD S f - s g| 
Jf L&A 5 "=> ^ * f^^7 7- ^E-f D ^ -Y H 1.14g(7.94mmol)£*tfsTT'SST 

15 — C^-if W»»:r.?->1/=2:1 x-i®&)xmmT i c tc J: t> . l^^f;^;^? 
^ -f ;i/ -1,2,4- h V 7 V — Jl -3- * ;i/ # > gg :c )\s x. 7 y=- )V £ & & & H t LX 
1.46g(JR^ 82%)ff tec 
Ife^: 78.5-81. 5°C 

NMR(CDC1 3 ) 6 1.44(t,3H.J=7.2Hz) 3.06(s.6H) 4.50(q,2H,J=7.2Hz) 8.63(s,lH) 



nnm 9 (D Hwb*j/-i-^f;i/xfM-i^i,2 1 4-hij7 i ;-^-3-* 



5 



Et0 2 C-^ J 




11 



14 



20 
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Me 

n T Me v OMe 

N-Mu H 15 N-K, X Me 

Et0 2 C~« ^ H ^ Et0 2 C«f ^ 

N N 

11 16 

1#-1,2,4- h U T V — ;i/ -3- * ;i/ 3j? > & jl ^ ;i/ jh ^ 7 1 ;v 0.71g(5mmol) CD 

THF(3.5ml)^ »C^>-lr>^;i/*>Kl*|0«7 26mg<3mol%) § AO x. o 

iltt 2-* h*^;/n^> 0.72gml(10mmol)^7K^TT^T LTADxfccO^, g 
St? 2«fH«»L&o COS*B**»«3:^;i/<15ml)-Cttai Ufc«s ggfnM* 
T!*»xK*(MgS04)Lj*ffiT««Lxltft©»tt»*»fcoin* v 'J ^ 
n7^7 7^-h*D-WBiifM:l -C*ai)"C Wilt"* £ fcC «fc ft s 1- 

(i-^ h^^-i-^^;i/x.^;i/)-iiy-i,2,4-h 'J7v-^-3-A;^>ixf 

It 0.50g(lK* 47%)f#£o 
NMR(CDC1 3 ) 6 1.44(t,3H J=7.2Hz) 1.84(s,6H) 3.20(s,3H) 4.49(q,2H J=7.2Hz) 
8.38(s,lH) 

HPLC tR=26.7min 

Column : Inertsil ODS-3 (5 jul m) 4.6 X 250mm 

Mobile Phase: t) A,®$gfi?£(pH7) / 7" -te h - h U ;i/ (85:15) 
Flow Rate : l.OmL/min Detector : 205nm 

bit, *js«9 (1) hmmcDnmz & nss^i9 (2) -9 (5) tciam 

3tj!ffi#l 9(2) h 3L^;i/)-i£F-l,2 t 4- h U 7V-;i/-3^iW>|x 

N 

17 

NMR(CDCh) 6 1.20(t,3H J=7.2Hz) 1.45(t,3H J=7.2Hz) 1.73 (d t 3H J=6.0Hz) 
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3Al-3.62(m.2H) 4.50(q,2H J=7.2Hz) 5.69(q,lH J=6,0Hz) 8.36(s,lH) 
59-60°C 

mM0i 9(3) h Ji^^)-1J5F-1,2,4- h »J7^»^-3-*;^> 

EtOj>C-<' J 1 \ 
N 18 

NMR(CDC1 3 ) 6 0.87(d,3H J=6. 9Hz) 0.88(d.3H J=6.9Hz) 1.45(t,3H J=7.2Hz) 
1.73 (d,3H J=6.0Hz) 1.77-1.90(m.lH) 3.14(dd,lH J=6.6, 9.0Hz) 3.28<dd,lH 
J=6.6, 9.0Hz) 4.49(q,2H J~7.2Hz) 5.66 (q,lH J=6.0Hz) 8.34(s,lH) 
10 SiiS: 67°C 

11*609 9(4) 1-(1-:/ b **>:r.*-;y)-lJH,2,4- h 'J T ^ ~;i/-3-# ^ > lx 

N 19 

15 NMR(CDCl3) 6 0.88(t,3H J=6. 9Hz) 1.25- 1.40(m,2H) 1.45(t,3H J=7.2Hz) 
1.45-1.60 (m,2H) 1.73(d,3H J=6.0Hz) 3.34-3.42 (m,lH) 3.46-3.54 (ra,lH) 
4.50(q,2H J=7.2Hz) 5.67 (q,lH J=6.0Hz) 8.35(s,lH) 
42-3°C 

20 ntkffl9 (5) l-(l-7n#^i/x^jl/)-l^l,2,4-h'J7V'-;i'-3-^;i/*>i 

Eto 2 c-<' ? 

N 20 

NMR(CDCls) 6 0.89(t,3H J=6.9Hz) 1.45(t,3H J=7.2Hz) 1.45-1.60 (m,2H) 



51 



WO 00/75122 



PCT/JPOO/03456 



1.73<d,3H J=6.0Hz) 3.34-3.42 (m,lH) 3.46-3.54 (m,lH) 4.50(q,2H J=7.2Hz) 5.67 
(q,lH J=6.0Hz) 8.35(s,lH) 
1 31-2-C 



mmm 10(1) ®m&& v v ^jvm<Dm^ 




O OH 



10 5-(4-7;i/3j'D^>^;i/)-2-T-fe5 : -;i/7 v > 624g(2.86mol)©-r h ^ t K n 7 5 
>^^(3.0l){; 1.0M Lithium bis(trimethylsilyl)amide f F5t FD77 
5.72L(2.0eq)£-32 — 25tCTJDAfc, IBISfilCT 1.5 B£|lfl«#L-fco 1-Trityl- 
3-ethoxycorbonyl-l,2,4-triazole 1.26kg(1.15eq) © -r- hvb F D 7 -5 > 
(11.2L)^-32~-yC{3T*PX.Z2o SJcwg^-^* 25°CT- 2mmMftLfz 0 

ilt^7 'J — &a$%BS. 1.53kg(95.8%)©£^#£W;ko 

iH©«ia*y***><7.5L)T!!B»*-&. 1.5N i&m 2.74L(3.0eq)& *P X. . 70°C 
CT 1 KB«JtLfco 1.5N Iff ft V — ^ 2.74L(3.0eq)^*n^.#f{15 

Bfc3S!lL-fco £<z>*Sfi*W»:t*-;bfc:M*-e\ #*ffttv — *"**i*K:-c, ft 

20 ^iSSI^tto *iSr££ alight! pH=4 t VTz 0 ffi tU LfzffiMkZ 6 

m Lfzo c ©*gn£^ v n 7 ? > - »t ftzi — )), & $ b*sh UTfiffi 
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it, & m 548g (64%) & m fz o 

m& •• 183-185 *C 

: CnH.jFNjO, 4: Lt 
tfM (X): C, 61.34; H, 3.86; N, 13.41; F, 6.06. 
5 0 ft 41 (%): C, 61.22; H, 3.72; N, 13.41; F, 6.03. 

NMR(d ( -DMS0) S : 4.15(2H, s), 6.47(1H, d, J=3.3Hz), 6.93(1H, s), 7.17(2H, 
t, J=9.0Hz), 7.31-7. 37(2H, m), 7.50(1H, d, J=3.3Hz), 8.70(1H, brs). 

nmm 1 o (2) fis#fh7th-Dt7>-2-f;i'0W 




O OH 



10 22 

#15609 10 ( 2 - 1 ) 

2-T-fef L ;i/-5-(4-7 n^> 7 > 0.70g(3.2mmol)i; l-(r F 5 t F 

d tr 5 > -2- ;i/ )-i,2,4- h ij 7 - ;i/ -3- * ;i/ f > i i f ^ x 7 f ^ 

0.72g(3.2mmol)CD THF(7ml)?g C 28%-?- VVtr&thZ-i/Y-**;— ft 

15 0.64g(3.2mmol)=£7jc^Tt??ST Ufc^, ISt 14 BSISfltJ* L £ o 

*C 1.8%B^Sf*}g?S(20ml)^inx., gf $^^;K30ml)T'Mffi Lfeo IftfiSM&fSffi 
h 'J «>A*ig«tT!fti^s 7k?5fe, fg*t(Na 2 SC>4)L;fc&, ?g & i>« EE T il 

Ml/Tifctt* i.4g tflft,:ftHv7D if^T^n— ;i/-eigg-fb-r^ c 4: t «t D, 

l-[5-(4-7**D'«>i;*)77i'-2-f*]-3-t Hb*^-3-[1-(t l>7t K n 
20 t7 >-2->f ;i/)-i,2,4- h U — ;i/-3->f ;b ] r a ^ y > £ $S ft iiS H 4: It 

0.77g(JR*61%)fc&o 
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Bt^S: 128-130' , C 

NMR(CDC1 3 ) 6 1.66-1.76(m,3H) 2.03-2.08(m,2H) 2.21-2.27(m,lH) 3.70- 
3.78(m,lH) 3.99-4.13(m,lH) 4.04(s,2H) 5.55(dd, lH,J=3.0,9.0Hz) 6.15(d,lH, 
J=3.3Hz) 6.99-7. 25(m,5H) 7.02(s,lH) 8.36(s,lH) 

l-[5-(4-7;i/^ VOiSJl)? 9 >-2— f ;H-3-fc h*0=tr^-3-[l-(r h7t h* 
D tf^ >-2--1* 1,2,4- h U7';-*-3-fJl/]7DA; > 0.40g(lmmol), 1 
#*S(2ml), ^*y-M2ml)©S#»S 75^©»iiST-« 2Bf?HI*J$Lfco 

* y — ;i/-e&#-f s c i: £<fc D „ i-[5-(4-7;i/* >i?jv)7 ? > -2--Y ;H-3- 

t K J/-3-(l#-l,2,4-h 'JT^-A-S-^WrDAy H £ LT 

0.29g(JK* 93%)ff £o 

HffitfJ 10 ( 2 - 2 ) 

fl$j#l l 0(2-1 )i;l^i«ca-[5-(4-7;i/3fD^>^;i/)7^ >-2--f ;i/]-3- 
t K U is -3-[1-(t h7h h* D f -5 >-2--f ;l/)-l,2,4- h >J 7V'-*-3--f ;Ht* 

D^y>£f#, v 7d Kfl/r;i/3-;i/-ctti u, i-[5-(4-7;i/ 

#D ^.>V)V)y 5 > -2--T ;U]-3-t K DJfi/-3-(l^l,2,4- h U7V"-JV-3-f 

t^SS^Stl/, l-[5-(4-7^3r D^> ^ > -2-f ;i/]-3-t H n + •> -3- 

(1^1,2,4- h 'J 7V-;H-fJl/)7D^; fco 

10 ( 2 - 3 ) 

Hffitfi 1 0(2-1 )i;|Hl^ira-[5-(4-7;i/7l-p^>^;l/)77 >-2->f )l]-3- 
t h d ^-3-[i-(t- h =7 t Kntf7 >-2--r ;i/)-i,2,4- 1- y 7^-;i/-3-^ ;v] 7" 
D^-y mast/* * ^-iKffliu i-[5-(4-7;b7t-D-<>y;i/) 

7 7 > -2--Y ;b]-3-t h'Dt *>-3-( IH-l, 2,4- MJ7 ^ — ;V-3— f ;U )7"D > 
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;i/]-3-h K D ~3-( IH-l, 2, 4- h iJ7>;«-A-3-'f ^JlTD'Sy' >£f#fco 



11 (1) l-[5-(4-7;^D^>^^)77>-2--f;H-3-tKnif>' 
-3-[l-(l-.x h ^-l-* f;i/xf ;v)-iw,2,4- h U 7v'-^-3-f ;i/]7"D ^.y 



H 15 
H 

catPPTS 

%i\OEt — - 

O toluene 



Me 

6"Me 



2 Me 



Me^* 



NaOMe o OH 



H 16 THF/MeOH 2 4 

IjET-1,2,4- h iJ7^-;i/-3-*;W>|xfjl/xXfil/ 7.06g(50mmol)<9 h;i/x 

> (35ml) ^ ^ U - ifi (; p- h ;i/ 3i > ^ ;i/ ^ > a tf »j n * a l 2k ffi 4» 

0,38g(3mol%) Sllli&o iKttt 2.^ f*^>7D^> 4.69g(65mmol)£ ^St: ffi 
TbtJlOX, 46X3^ 2B5fB«# L&o fil&»7M». 2-7'-b-?-;i/-5-(4-7 
P^>^;i/)^^> 10.91g(50mmol)£ THF35ml £iD;i. 28%^ h 'J V A * h * 
J — frt&Wl IS.SmKeSmmoOSrTK^T^tST Lfcod©SU6*& 60°C £ 

13.7%»»*«« 28.5g £$§T Lx Lfco »air&£ 5%6m*(28.5g) 

taitlfcts 50mmHg, «tt Liitt* 26.71gS»fc 0 Ch*-fV7P 

t:;!/^;!/^— ;i/(42mi)T*3Ba^b'r s ^ J; & a-[5-(4-7;i/*n^>s;;i/)7 ^ 
>-2-^;i^]-3-b Kn*S/-3-[l-(l-* h * ^;i/x*-;i/)-l#-l,2,4- h U 

T^-;i/-3--f ;i/]7°n^y >£ft&*£lih It 14.58g(iR^ 75.7%)f#£o 

NMR(CDCl3) 6 1.86(s,6H) 3.22(s,3H) 4.05(s.2H) 6.16<d,lH, J=3.3Hz) 6.99- 
7.05(m,2H) 7.02(s,lH) 7.20-7.25(m,3H) 8.38(s,lH) 

H!^: 111*0 
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eiT. mmm 1 1 ( 1 ) trnmnxmiz & d , h«e^ n ( 2 ) - 1 1 ( 5 ) 

ggffi#9 11(2) i-[5-(4-7;i/*n^>y;i/)^ 5 >»2-> f ;i/]-3-t FD + i/ 
5 -3-[l-(l-ai h *isx.^))/) -1J?-1,2,4- h 0 7V-;i/-3-^f ;i/]^D^y > 




o OH 



NMR(CDC1 3 ) 6 1.20(t,3H J=7.2Hz) 1.75(d,3H J~6.0Hz) 3.44-3.63(m,2H) 
4.05(s,2H) 5.69 (q,lH J=6.0Hz) 6.16 (d,lH J=3.3Hz) 6.99-7. 05(m,2H) 7.02(s,lH) 
7.20-7.26(m,3H) 8.35(s,lH) 
10 Wl&: 85-87°C 



-3-Cl-<l — f V 7 b + -Uf-1,2,4- h U 7^-^-3->f ;i/]7D^;> 




15 NMR(CDC1 3 ) 6 0.88(d,3H J=6.6Hz) 0.89(d,3H J=6.6Hz) 1.75(d,3H J=6. 0Hz) 
1.78-1.91(m,lH) 3.17<dd,lH J=6.6,9.0Hz) 3,29(dd,lH J=6.6 f 9.0Hz) 4.05(s,2H) 
5.66 (q 7 lH J=6.0Hz) 6.16 (d.lH J=3.3Hz) 6.99-7.05(m,2H) 7.02(s,lH) 7.20- 
7.25(m,3H) 8.34(s,lH) 
m&: 70°C 

20 

Mmm 11(4) frJrn^y l?)\>)7 5 >-2-f ;H-3-t Kd^S/- 

3-[l-(l-y h **>:n^;i/)-lZF-l,2,4- h U 7V-;i/-3^ Jl/]7D^;> 
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NMR(CDC1 3 ) 5 0.89(t,3H J=7.2Hz) 1.27-1.37(m,2H) 1.50-1.59(m,2H) 
1.75(d,3H J=6.0Hz) 3.47-3. 53(m,2H) 4.05(s,2H) 5.67 (q,lH J=6.0Hz) 6.16 (d,lH 
J=3.3Hz) 6.99-7.05<m,2H) 7,02(s,lH) 7.20-7. 26(m.3H) 8.34(s,lH) 
5 IR(neat) = 3117, 2960, 2935, 2874, 1736, 1714, 1606 cm-i 

nmmii (5) H5-(4-7ji/*D^>y;i/)77>-2^M-3-tFD^s/ 




10 NMR(CDCl3) 6 0.90(t,3H J=7.2Hz) 1.53-1.65<m,2H) 1.75(d,3H J=6.0Hz) 
3.33-3.41(m,lH) 3.44-3.52(m, 1H) 4.05(s,2H) 5.68 (q,lH J=6. 0Hz) 6.16 (d,lH 
J=3.3Hz) 6.99-7.05(m,2H) 7.02(s f lH) 7.20-7.25(m,3H) 8.35<s,lH) 
67-68°C 

15 MMffl 1 2 l-[S-(4-7 JlXu^Oitjls)? 5 > -2--T ;i/]-3~t: K u ^~ i/ -3-(lH- 

1,2,4- h y 7V-*-3-f iKrn^;> 

o OH aq.MeOH o OH 

24 22 

frtirwoi?)),)? =? y-Z-j ;i/]-3-b F n * S/-3-[1-(1-j* b 
-1-* ^;i/j:^;i/)-l,2,4- h U TV — ;i/-3--f )V]y r u^J > 4g(10.4mmol)£> 2% 
20 SS^7jc(io.2ml)-^ ^ y — ;K30mi)«g^Sjft seo-c-ci^ffllK}* Ufco c:©S*B» 
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3-(l#-l,2,4- h U 7V'-^-3-^H7Da; > £ i: tT2.72g(JR^ 

83.4%)f«feo 

mmm 11 ( 2 ) ~ 1 1 ( 5 ) T-«£>n mmm 1 2 1 

l 3 (l) l-[5-(4-7;i/tD^>^;i/)77>-2-'( , ;i/]-3-h l>*n*->- 
3-(ltf-l,2,4- iJ7'/-;W;H7Pa; >6D I SISiliOM 

i-[5-(4-7;i'2r n ^>^;i/)7 7 >-2--< ;i/]-3-t H a ^ ^-3-(ijy-i,2,4- hUT 1 / 
-;i/-3--r ;i/)7-n^.y >7i2 g & THF 7L lzj}ummML>, m thntzMZMMLtz 
'4k. THF 2LT-i£}f»Ufc 0 & ftfc il^flET^Si b ft A 5 *> 99.5% EtOH 14L £ 

&*Kan;Lfco $ ?»C«ffTiii bSHSgt 8.3 k g i: Lfe, ^£i"i£X7>J- 
* 1 mfflyk&M& Lfc&, 5ilLISi^^ 5 4 8 g£fS£o I SftBtt. 
^X^E^f «fc t) N S : 



Ttmfrm : CnHnF^O, t It 
itWm (%): C, 61.34; H, 3.86; N, 13.41; F, 6.06. 
##HI (%): C, 61.22; H, 3.72; N, 13.41; F, 6.03. 



H 
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: a = 32.432(2)A 
b = 10.886(2)A 
c = 7.960(2)A 
a = 90.00° 
P = 90.00° 

Y = 90.00° 

V = 2810(1)A 3 
Z = 8 

Qfflm: Pbca 

1.481 g/cm J 

i mmw>(D®$ixn®m<D3i¥-?(DmifTftg. (20) a&v&m 



mmmrn (20) mm 



20.380 


5945 


21.280 


5455 


21.340 


4958 


23.140 


4053 


23.360 


7218 


23.540 


8173 


25.860 


4615 


27.460 


4138 


27.500 


4068 


28.100 


5143 


28.180 


4980 


29.400 


4528 


29.480 


4848 




\Z — >7 (°C) 


AH (J/g) 


185.831 


149.181 



9£lte0l 1 3 (2) l-[5-(4-7;V3TD^>i;;i/)7 5>-2-^;i/]-3-t KnJr>>- 

3-( itf-1,2,4- h y T^-;i/-3-i- )v)yu^.jy<Di mm£,<Dm.m 
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4 5 



10 



15 



i.[5-(4-7;i/*P^>^;i')7 7 >-2--f ;i/]-3-t h* n^'>-3-(izr-i,2,4- h ury 
-;1/-W^)7da; > 4 g £ THF/H,0(50:3) 21.2ml tJ!in^^«?L, ^JfiLfc^, 
ttttC*ftT THF/H,0(3:94) 40ml S »t * fc in *. Jfc » ?.tif;^7 1 

3-««8Sf#tfr£fi : ofc;fc£SI, il«H3 (l) <D I S*gll£|B|«CD5 ; --*£^L 

UMl 3 (3) l-[5-(4-7;^D^>>!;b)77>-2-' f ;i/]-3-b h*o^f->- 
3-(Uf-l,2,4- 1- 'J7';--il-3-f )\,)7u^y > CD II MUcDlSfig 

l.[5.(4-7;i/^-D^>^;i/)7 -5 >-2--T ;H-3-t K n * ->-3-(l/T-l,2,4- I- U 7*; 
— ;v-3-f *)7da; > 2«*ttB&J.*- ( n/ 600ml icioMfl? *tB L fc^^iS-C 



m&mxu®$Tiz «fc s*£n^ 

mtiLfelr \m : a = 11.9003(7)A 



b = 9.7183(5)A 
c = 13.2617(8)A 
a = 90.00° 
p = 109.450(4)" 

Y = 90.00° 

V = 1446.2(1)A 3 
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Z = 4 

£H«: P2,/n 

1.439 g/cm 3 

5 ii mi&&(DmMxm®m<D3i\z-?(D®9Tftg. (20) 



8.760 12805 

19.600 8023 

22.080 8473 

23.760 20195 

26.200 33235 

27.580 11623 

29.080 4913 



CO 


AH (J/g) 


177.8 


142.09 


184.07 


3.616 



1 3 (4) l-[S-(4-7;i/tD^>y;i')75>-2-< , ;i/]-3-t KD^i" 

io 3-(i#-i,2,4- b ■;7'v r — )i> -3--f;i/):7 u^; ><d ill mmw*v>WM. 

lg© l-[5-(4-7;l/*D ^>i/*;i/)7 5 >-2--f ;l/]-3-t K O * *>-3-(i.ff-i,2,4- h U 

t^— ;u)7-D^.y >m^^(w, y iomi *JraAln«HU* b 

^y-;i/^Mffi8^Lfeo y-* 10ml ^H*©»ff*ff ofco SS 

H*K:^*y-;i/ iomi -zmm<z>»tt*fi v-*-m%&. 

TcJU^flf : C16H12FN3O3 i: IT 

tf£<£: C, 61.43; H, 3.86; F, 6.06; N, 13.41; CI O.OO. 
#flf<fi: C, 60.23; H, 3.98; F, 5.85; N, 13.38; CI <0.10. 
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in mm&>a>maixn®jR<D3nf-?(Dmffiftig. (20) x&v&g. 

10.520 
13.860 
15.680 
18.160 
22.840 
26.180 
28.120 



4020 

10368 

11768 

4363 

6723 

6335 

3928 



tf — 9 CC) 



AH (J/g) 



130.8 
186.13 



-9.116 
144.3 



14(1) 2-7 , -t^;i/-5-(4-7;i/3rn^>>>-;i/)77 >©ggjg& (S>m 1 ) 

29 H° 




O^-COaH 



31 





(1) 2-7 7 >t>)ls-X>® (5.6 g, 50mmol) (Tetrahedron Letters, 1979, 

10 51, p469) aB«6©*^^* 4-7;i/^-D^>X^;i^T r b H (6.8 g, 55mmol) i: 
SJtB^-B-to ^M^ff ?> tlfcffiifeSllS:^ V7D hT^Ji-^^-riiSt^ 5-[[l-(4- 
7;^D7i-Jl/ )-l- h K D + y]^f ;|/]-7 7 > -2-* ^3ti >^ (8.1 g, JK 
* :69 % )%mtzo : 139-140 °C (frM) 
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NMR(CDClj) 6 : 5.88(1H, s), 6.28(1H, d, J=3.6Hz), 7.07(2H, t, J=8.7Hz), 
7.25(1H, d, J=3.6Hz), 7. 39-7. 44(2H, m). 

(2) ±sBfb£-!g3 (4.72 g, 20mmol) (Tetrahedron, 1995, 51, pll043) 82 
m<Ojj&\zmt, r 'J^fil'i'Dni/^y (10.8 g, 100 mmol) £ 3 "Mb 7" r V> £ 

5 A (15 g, 100 mmol) "Ci§7E Lt> 5-(4-7 ;i/ * D ^ > )-7 7 > -2-* ;V # > & 
(3.52 g, JK^ :80 % ) £ It fff £0 

NMR(d.-DMSO) : 4.05(2H, s), 6.3K1H, d, J=3.3Hz), 7. 12-7. 18(3H, m), 
7.27-7.32(2H, m), 12.9(1H, brs). 

(3) ±8B-fb-&% (3.52 g, 16 mmol) * Jcffi (Bull .Chem.Soc. Japan. , 1974, 47, 
10 pl777) lx VfrV^fr? 4 r* (4.2 g, 19.2 mmol) t r «; 7 

i-;rt^7-f > (5.04 g, 19.2 mmol) §SJt6 $ -S C i: £ «fc t> s 5-(4-7 n 

^> i?;i/)-7 >-2-*;i/*>K 2-K »; 31 ;* 7^1/ (3.7 g, jr* :77 % ) 

fcftfco SfejS : 88-89 °C 
NME(CDClj) 6 : 4.04(2H, s), 6.15(1H, d, J=3.3Hz), 7.03(2H, t, J=8.7Hz), 
15 7.22(IH, d, J=3.3Hz), 7.22-7.26(2H, m), 7.29-7.34(lH, a), 7. 70-7. 79(2H, a), 
8.63-8.66(lH, m). 

(4) ±iEit^^J (3.7 g, 12.4 mmol) tz^Xm. (Bull .Chem.Soc. Japan. , 1974, 47, 
P1777) mm<D^&lZi$ ^f;i/'?y^'>i)A70i H THF It (1 M, 14ml) £ 
SJSc5$14-S d i: «fc »K hit 2-7'-b f : -;i'-5-(4-7';i/^D^.> V)\,)-y =r > 

20 (2.7 g) SJgSlfrJCif fco 

NMR(CDClj) (5: 2.43(3H, s), 4.01(2H, s), 6.10(1H, d, J=3.6Hz), 7.01(2H, t, 
J=9.0Hz), 7.10(1H, d, J=3.6Hz), 7. 18-7. 23(2H, ■). 

SISS^H l 4 (2) 2-T±^- )V-5-(4-y fr-fr a ^> V )\s)y =? (E!I*S 2 ) 
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f-O-cho D soa 2 

33 F^. 1)Ac 2 OEt 3 N cat.DMF 

° S LDA 2 )H 2 PdonC O 2)MeMgCI ° S 

TMEDA AeOEt <« cat.Fe(acac) 3 

29 THF 30 31 THF 2 

91%(purity99%) 90% quant.(punty94%) 

(1) 25%LDA(THF/-^^^ > /Jc ;i/-<> -fc* >m&&ffi. 27.5ml(30mmol)£ - 

7 1 h 7 * f ;i/xf 1/ y >JT X > 7.5ml(30mmol)*ia^.fe^, 
l^ASfi^tlT-C 2-7 7 >#;i/#>$2.24g(20mmol)© THF ^ (12ml) £ 25 
5 ft-m-CffiT Lfco ^T^-50"C-Z? l^fP^Mi^U. W tllhMWfflLlZ. THF40ml 3c An 
4-7;i'tD'<>X7;i'Tt K 3.8ml(35mmol)$r-mtinx.-S d fcCiO 
?&S(i-50*C*^-15''C(;±# Lfco ^®t*^T30^^Sffbfetx * 40ml * 

h ;i/^>-e^^fb ft wi/j^-ejsfcjtr*;! tcj; t)> 4.29g ©tpn + j'* 
;i/7f?>^^^fc(jR$ 91%). 

(2) tKP*^*;i/5fE>K 1.18g(5 mmol) t h 'Jxf *7^> 
1.52g(15mmol)®fF8x^JI/£tt(15ml)C x IE R ft & ft 1.16g(11.4mmol) 

15 OBixf^»i(lml)|||Tbfe. »T«, *#T"C3&C30fl-H**Fl,fc. 

iJCl>-e h 'J XfAT 5 > 253mg(2.5mmol)43ctU c 10%/* v V t> A jgjfg 180mgSAO 

#ffi<0***HST-C 4.6BSIBI«#Ufco ««t*5»b#&ix 

20 n-A^FtViitit^Ctiatls 991mg © £ ;v -ft > $ £ ff fa (JK* 90%) o 

(3) *^3^>^ 1.00g< 4.54 mmol)© h ;i/:c><5ml)!B»* ;i/ ^ D U 
K 648mg(5.44mmol)i> £ tl>*DMF(0.03ml)4Anx. 80°C"C 1.5 ^FP^in^lS^ b £ o 
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dft&M£ETS* bfco » &ft&3*aEC THFlOml i'i^Ttf^Tt h^- 
h Fe(acac)3 48mg(0.12mmol) £An;ts -20"C fc ifc£P b fc o MfSt^ fflMT L 

& # £ -10 °C fil T T* 3M ^ ^ JV V £f * ^ t7 A 9 D U K CD THF m ffl. 

1.75ml(5.25mmol)£ 10 ^P^T! mT U fc o aT^-20°CT* 30 #SaSi# U fi 

-5-(4-7;i/^ D^^^;!/)^ 9 1.02g?§ tz(IBL&\t 

l-[5-(4-7;i/3rD^>j;*)77 >-2-^ ;i/]-3-b F d ^■iy-3-(ZH-y L b v s J — )\s- 
5— f ;i/)-7"n^y > 

M : 121-123 -C : x-y* 

Ttmfrtir : C„H„FH,0, t LT 

ft^fit (%): C, 57.33; H, 3.53; N, 17.83; F, 6.04. 
frtifm (%): C, 57.25; H, 3.58; N, 17.53; F, 5.81. 

NMR(dj-DMSO) 6: 4.16(2H, s), 6.51(1H, d, J=3.6Hz), 7.05(1H, s), 7.18(2H, t, 
J=8.7Hz), 7.32-7.38(2H, m), 7.65(1H, d, J=3.6Hz). 

l-[5-(4-7 Jl* a ^ > i> )V ) V > -2--f )V ]-3- t b* D 3r 5/-3-(5-;* ^;i/-l#- 
[1,2,4] h V7 , ;-*-3-f > 
MU^I : 179-182 «C jfttBftK : #«x*-;i, 
^mftffi : C 17 H H FN 3 0 3 UT 

(%): C, 62.38; H, 4.31; N, 12.84; F, 5.80. 
frffim (%): C, 62.29; H, 4.16; N, 11.65; F, 5.78. 

NMR(dj-DMSO) 6: 2.43(3H, s), 4.14(2H, s), 6.46(1H, d, J=3.3Hz), 6.88(1H, s), 
7.15-7.20(2H, m), 7.31-7.36(2H, m), 7.49(1H, d, J=3.3Hz), 14.3(1H, brs). 
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l-[5-(4-* D D *>itfr)7 5 >-Z-4 ;i/]-3-t H D *-^-3-(UHl,2,4] 
— — T *)-7D^; > 
Ifej& : 96-99 *C f?J6S8*K : J-))s 
5 TvMftffi : ChHmCIHjOj UT 

ftl?ffi (%): C, 58.28; H, 3.67; N, 12.74; CI, 10.75. 
##fffi (%): C, 58.16; H, 3.80; N, 12.40; CI, 10.50. 

NME(d t -DMS0) 6: 4.16(2H, s), 6.49(1H, d, J=3.6Hz), 6.93(1H, s), 7.30-7.43(4H, 
m), 7.52(1H, d, J=3.6Hz), 8.75(1H, brs). 

10 

l-(5-^< > 7 >-2--f ;i/ )-3-fc h* D * ->-3-(l#-[l,2,4] MJ7 "J — fr-Z-j 

Ikift : 176-179 «C HjgSg; : BM:c*-;i, 

Tim^i-m : ChHuHjO, 0.15 CM^Lt 
15 fMVtt (X): C, 64.63; H, 4.64; N, 13.62. 
frmm (%): C, 64.41; H, 4.40; N, 13.42. 

NMR(d.-DMSO) 6 : 4.14(2H, s), 6.48(1H, d, J=3.6Hz), 6.93(1H, s), 7.24-7.38(5H, 
e), 7.5K1H, d, J=3.6Hz), 8.72(1H, brs), 14.7(1H, brs). 

20 l-[[5-(4-7 ;i/tD^>yJV)-3->f ;i/]7 7>-2--l';i']-3-t h*D^ i/-3-(lH- 
[1,2,4] h *)7*J-~JS'-Z-4 > 

m& : 191-192 *c mfti&mm siif* 

Ttmftffi : C, t HmFMiOi t UT 

Sf-JFfi (X): C, 62.38; H, 4.31; N, 12.84; F, 5.80. 
25 frffim. (%): C, 62.23; H, 4.29; N, 12.79; F, 5.79. 

NMR(d,-DMS0) 6: 2.36(3H, s), 4.10(2H, s), 6.34(1H, s), 6.89(1H, s), 7.18(2H, 
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t, J=9.0Hz), 7.32-7.37(2H, m), 8.70(1H, brs). 

3-t Hd^t'>-1-[5-(4-^ h *i"<> iSfr)-? 5 >-2-<< ;i/]-3-(l#-[l,2,4] h 'J7 

5 : 114-116 -c mmmmm stm*.*-* 

Timfrffi : C I7 H, 5 N,0, t LT 

thSFtt (%): C, 62.76; H, 4.65; N, 12.92. 

fl-flrffi (%): C, 62.90; H, 4.57; N, 12.26. 

NMR(d,-DMS0) 6: 3.73(3H, s), 4.07(2H, s), 6.44(1H, d, J=3.3Hz), 6.91(2H, d, 
10 J=8.7Hz), 6.92(1H, s), 7.22(2H, d, J=8.7Hz), 7.50(1H, d, J=3.3Hz), 8.77(1H, 
brs). 

l-[5-(3-7;^n^>y;H77>-2-f;H-3-b h* n * $"-3-(l#-[l,2,4] 

15 ®i& : 140-143 -C ?g|gA88K : x-*?J—)\s 
7tm%m : CnHiiFNjOj £ VX 

tt^ffi (%): C, 61.34; H, 3.86; N, 13.41; F, 6.06. 
##f{fi (%): C 61.41; H, 3.84; N, 13.05; F, 5.97. 

NMR(d,-DMS0) 6: 4.19(2H, s), 6.52(1H, d, J=3.3Hz), 6.95(1H, s), 7. 10-7. 18(3H, 
20 m), 7.36-7.4K1H, m), 7.52(1H, d, J=3.3Hz), 8.77(1H, brs), 14.7(1H, brs). 

l-[5-(2-7 }l*W<> V)V)y =7 >-2--f ;H-3-t K D ^rS- / -3-(l/f-[l,2,4] h 'J 7 

vf — >»u-3 — < ;i/)-7n^;> 

Sfe£ : 182-184 °c HtSSigft : ^ * y — — ^ ;i> 
25 Ttmfrm : C„H„FH,0, £ It 

ffgffi (%): C, 61.34; H, 3.86; N, 13.41; F, 6.06. 
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##fffi (%): C, 61.47; H, 3.90; N, 13.04; F, 5.99. 

NMR(d ( -DMS0) 6 : 4.18(2H, s), 6.46(1H, d, J=3.3Hz), 6.94(1H, s), 7. 17-7.26(2H, 
m), 7.32-7. 40(2H, m), 7.51(1H, d, J=3.3Hz), 8.79(1H, brs). 

5 3-t h-D^^-l-[5-(4-^f;i"t>y;i/)77 >-2 — f >l/]-3-(lJ5F-[l,2,4] h U T*J 

m& : 166-167 'c nt^mmm : mm.*.** 

Timftm : C 1T H lf M,0, 0.1 C,H,0j h It 

(%): C, 65.69; H, 5.01; N, 13.21. 
10 frffim (%): C, 65.45; H, 4.93; N, 13.37. 

NMR(d t -DMS0) 6: 2.28(3H, s), 4.09(2H, s), 6.46(1H, d, J=3.6Hz), 6.93(1H, s), 
7.13-7:18(4H, m), 7.51(1H, d, J=3.6Hz), 8.76(1H, brs), 14.7(1H, brs). 

T-p^y >g§^#:© HIV-1 ^ >7-y5>—-emm< / Em&M.l : l l ZjrsirTy±-< & 
15 Cl^^l^to 

( i ) dn Ammomm 

7Ti/f A7 7^7->7t!a!) £tf& fnfcWTffl^DNA^, KTE y V r 
— Wl(M1& : lOOmM KC1, ImM EDTA, lOmM Tris-Jg^ (pH 7.6)) iZfeffigSZ 
d tCt *K SI DNA$g*& (2pmol/>ti I) RXf*--7y h DNA ig*£(5pmol/M 1) 

(aSftDNAEfO) 

5'- Biotin-ACC CTT TTA GTC AGT GTG GAA AAT CTC TAG CAG T-3' 
3'- GAA AAT CAG TCA CAC CTT TTA GAG ATC GTC A-5' 

25 fv Y DNABBJB) 

5'- TGA CCA AGG GCT AAT TCA CT-Dig-3' 
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3'-Dig-ACT GGT TCC CGA TTA AGT GA -5' 

(2) mmm a c so ffi) omm 

Streptavidin (Vector Laboratories #$5) £ 0.1M&$My 7 r—ttiL (fflfifc : 
90mM Na 2 C0 3 , lOmM NaHCOs ) CS*l^ 40 fi g/ml C L & „ CCD^f 

5 $u & 50 i h ( nunc ttig) © * x fc: An x. . 4°c-e-«iJ 

B^S^-B-So*^^^^^* 'J 7:p — (IBJSE: 13.7mM NaCl, 0.27mM 

KC1, 0.43mM Na*HP04, O.UmMKHjPOO T* 2 EJ Sfcfr^, 1% ^ + Ai;i/f4 

^t? i> >m^ y 7 7-- 3oo/z i &inx^ 3 o#H:rn **>$r U&. <* e,tc^>> 

x;i/£ U 77--! 2 ®}5fcM. £1 DNA (2pmol//z 1) 50 1 £ 

10 ft]*.* SSTv ^iSt 30 ^-P^llSS^-yrfe^^ U >^^'y 7 7-T* 2 I, &^T* 

ifclC±I37ji£-CDIS Lfc#»>x^e: % ^y 7 7— (£fl/£:150mM MOPS (pH7.2), 
75mM MnCh, 50mM 2-mercaptoethanol, 25% glycerol, 500 M g/ml bovine 
serum albumin -fraction V) 12 u U 9—f V V DNA (5pmol/,u 1) 1 P- lSIfl 

15 g*32 fx lfr£iSSgL;fcHi£M4 5 jul 1 *flD*.fcoS 6 aLA-Ctttt-as^- 
ife© DMSO^M 6 /j. 1 Zftaz-^fr * 7zi > h n— ;i/(PC)t LT©"7x;wfc;tt N 
DMSO 6/tl£ft)*.*o iKC-f >t=-^5— Hf jS* (30 pmol) & 
<ig£-Ufco %iS=T ^ 7? > h D-;i/ (NC) tLTCD^x;Kctt, ##?*&(*![/£ : 
20mM MOPS (pH7.2), 400mM potassium glutamate, ImM EDTA, 0.1% NP-40, 

20 20% glycerol, ImM DTT, 4M urea) 9 JU I %fi0Z.fz o 

&-7l<— Y £ 30 °CT- 1 >^r^-^— SHEMSr^Ts 

7*-T* 2 [5]&#L£o »!l:7;^'J 7t77r^-^It£fiii;n>i/yr> 
fcttt (tyy Fab 7 > h : — D >#-M) £ 100 ju lAnx.. 30 °C 

f 1 Rgfg ^ 0.05 % Tween20 £^tr U >Wt^v 7 7* — T* 2 El. U > 

7 7* — ( IBfig : lOmM /^-t-D7xr^*X7x-l- (Vector Laboratories 
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K), 5mM MgCk, lOOmM NaCl, lOOmM Tris-t£g£(pH 9.5)) £ 150 ju 1 M 7L X 
30 2 RfBSJ«*#s 1 N NaOHJS* 50 ^ 1 ftj6PASJ5Bfe±«>*:». # # 

:t;i/©(ft:}feft (OD405nm) £#J^l, N £tT©ff j*SC CfiEV^fflS** *»feo 
(%) =r 100[1-{(C abs.- NC abs.) / (PC abs.- NC abs.)}] 

C abs. ; it^^KD 3L)\<om.9h& 

NC abs. : NC<£>iS#g 

PC abs. : PC (DtykytBt 

»^ 50 2 ^©ii^^^^Ts x /^g/mlcoaifi-CfflS* X %, y /i 

g/mlCDit^T-SaS* Y %S*ft-pniS , r^x IC 50 (x*g/ml) = x-{(X-50)(x- 
y)/(X-Y)} £&£o 

mmm 5 o xciaatsftdMii c i c so ) s«T©si:sto 





'fb-^tj N o . 


IC 50 (iUg/ml) I 


22 


0.53 1 



So 1,2, 4 - h >) T^J — 3 )VX>m^X ; r)l'mm&*:X.m%) 

— tflB8«, fctH I V|jST*;fc3 5£ ( I V - 1 ) SfcttS ( I V - 2 ) T-^£ftS 
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i . 



j* ( i - i ) 




.R 3 (l-D 



O 



-e^^ns-fb^-^jiz, ( i i - i ) : 



I I - l ) : 



15 (5£tK r 1 , r\ r 3 > &&vR 4 &ffimtmmmx&2>) 

2 . £j&jg&&tffl:;< \s>x&zm&<?>mwm i is8a*s©Mi£o 

20 5. R ^ £ZFR 2 *5*^Ta5^> itCDilf, 1 H~f6 4 II © Tftfr £ 12*4© 





o 
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6 . r 4 *«4 - y ax-&z m^ommm i m~m 5 n©v> -mine gem© 

7. H7ca©#4T. (I V- 1 ) : 




5 (sS^x R 5 (^*^*fe{iS^e^^nTv^T4) e t^^T;^^;^•c-feS) -e^^ix^^b 

mttZX, ( I V- 2) : 




(IV-2) 



10 8. ilTC^i: ITJSf'J >iffl#aT^ 5£ ( I V- 1 ) TSSh4ft^««I 
1 0. R s 3t) s 2k^T*feSW*©^HII7Jl~m9iM©VN-rn^(waBI8©^ig?So 

15 ii. mxatemmi omvaiko . 1,2, 4-hut\/— ^-3 

-fj)Vfc>W.*m, &^T-:i^5r;Mb-r £ d h^^^t-r^Si (IV-3) : 




(IV-3) 
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12. A (V) : 



5 (5£4>x R s &*l5l££:«:gg|;*ttT^T& J: 7" .«/ * ;k R 6 tt7kftl. B&Sft 
t^t*J:^7;K;k 3; fcfigg|£ft-£ <^-c * <fc v^t >; — ;t/T-fe£) T*^<*ft 
Z it-it® h 'JJ^ + ^^^Vxxf^StliMlSftTtKSStSC; i: 
£1SS£i:-f £5* ( I V — 4 ) : 



10 (55 + , R 5 *5,i:r>-R 6 ttHuaBi:PI««T-&S) -Cii** ft ate 

l 3 . R 5 #B&;*ftTOTfc«fc^T;i'*^T"&3»*©aSHS§ l 2H8B<eco 

14. R 5 ftT & «fc WT *) „ R 6 #*3feTfc 

mm l 2 JMa3m©^MiSo 

15 is. m&vmmm 7m~~m 9ifL ^ i i m~~m i ^©^rft^csB*©* 

iSCJ;»K5S(IV-5) : 



H 




O 



H 




O 



H 




O 
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fS, : R 7 X (5£4u R 7 & h l> ?-<>K B&^ftT^Tfccfct^^r^ 

5 ^Sft-Mb^lfcU 5£ : (R 8 0) R 9 C=CR 10 R 11 (3*. R 8 liSl$nT 

(IV-6) : 



R 12 
/ 




R s *i«ttJ t R 6 aHflIBi:Hiit«^ R l2 (i5$:-R 7 (sfitK R 7 ttiSiaB i: 
t^^fftSl, 5«:-C (OR 8 ) R 9 -CHR 10 R n 
R 8 S R 9 v R 1( \ ;fccfct>'R 1 M£jw8B£MftT-&3) Stat 

15 16. M^cOSeM 1 Qm&tz&'m 1 2 H IB D> 5£ ( I V- 7 ) : 




ck^T ';-;UT-fe-2.) tr^^n^^b^rtJSWs &V^5S; : R 7 X (5$*. R 7 ttb 
20 )V ? * >s * f- JU , X&^n 7y-n$>%) -c^Sft-aflj^ftk S: (R 8 o) R 9 
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C = CR 10 R n (S4>. R 8 liS8S$nt^t*<t^7Jl'*;K R 9 . R 1 0 N 33 
S £ «: * » a r ;i/ ^ t h s fi ft $ •» 5 c:i:£1$gi:i;-r£5S; (IV- 

5 8) : 




(SC*, R 6 «Hul3i:l5lS*. R 12 «5£:-R 7 (SC*. R 7 «iJl3 PjlcftT? fc 
-5) j£:-C (OR 8 ) R 9 -CHR 1( R n (5$«K R 8 , R 9 N 

R 1 °, -35 J: UR 1 1 (iHUHB t PlS^Tfc^) t^^n^S, JfetttKD^^^ 

17. j£ : r 7 x (a*, R 7 ii h 'j ^-^-efe-s) -e**nafl2-&*ftsjts** 

18. 5£ : (R'O) R»C = CR"R" E ! !:E 1, i ! ^CSot 
hVtf-U R 9 iJ«tU f R 11 3 ) TJ*$il*fli-&1BftSi6a? 

15 fc*»«i:1-5ai*©feH* 1 5JS£fcttS6 1 6QtgBtt®aBj&&. 

19. 5£ : ( R 8 O ) R 9 C = CR 10 R 11 ( 5£ f - R 8 <fc V R 9 # * ^ ;i< T* $> 
»K R 10 *J ctVR 1 1 'CiiiSn«ft6*tgl6St« C t 
tr^^*0^ffl^ 1 5JM$feiim 1 6gKtt<Z>Hjg& 0 

2 0. S ( I V-9) : 



R 14 




O 
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ifc£) T:^£*x£«> 5t : - C (OR 8 ) R 8 -CHR"R" (5£*, R 8 «r 

*5/**-/K R 14 «S:-R 7 (^4>> R 7 iiituie^jiigT-fc3) ^<**l£ 
5t:-C (OR 8 ) E ! -CHR"R" (5£* N R« x R\ Rio, 43 ^ 

U R b jP** % R l3 *M*->K ipoR'^FUf-^ffeSi^, R 6 #7kig. 
R 13 *s^-^;u, *oR 14 *sfh7t KDtf7>-2-^;i--c$^i^, *5<ttr 

2 1 . r 6 tfikm-cfo *) , R 1 3 ft*mwLtzi±^?-)v-efot) , R'^Th^t 

h* D If-? >- 2 --OK t KD^^^f ;k x. h 3r is* 

N, N-y^f;u;i/7? ; E^;w ( l - ^ h 5/ - 1 - ^ ?-;i/) ji^-;!/, (1 
- h >- ) x ?=• ;k ( 1 -x. h 1 - * (i-n-^-n;}* 

*»>) if;K ( 1 - n - h- * >•) x^;k $ f- (£ (i_^v^j.^»>) ^ 

2 2. ^*ffl^ffl^4JI8B«©*atC =t *)5$ ( I I I -2) : 
R? Ft 1 



(5£(K r 1 •> r 2 s :&j:vR 4 B:*ft*n»:a: LTTkijg, t»$ntt>ttj;^ 

ftSft^tS^N ®5£ (I I I - 2 ) -C^$tl-5-fb^^{C, St ( I V - 1 0 ) : 




o 
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N — N 




(IV-10) 



5 tSIt^tttS, S (VI-1) : 




<VM) 



23. R 1 $5 R 4 d & 3 8t*©feBfg 2 2 Jl 

2 4 . R 4 #4 -7 KXV-C&zm&V&fflm 2 2JR*Zi{i^ 2 3 M«4©g? 

Mo 

2 5 . A#C H-efe^^*©^H^ 2 2JS~ff§2 4 JR© V> "T ft *»C H3tt©S£j<6 

15 2 6. *#©«H» 1 5JR*fctt* 1 6J«B*0««»fcJ; SC ( I V- 1 
1) : 




(IV-11) 
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<fc V* T 'J — ;k R 13 ttSi$nTUt*<);^?;i/ + ;K 5£ : - R 7 (5£fK R 7 
Ur;i/=7*^p<^;i,T-;fc3) tin^n^I, SC:-C (OR 8 ) R9-CHR 10 

r 1 1 (a** r 8 «t;v*;k r<\ rio, *>j:rjtRi n^nskA lt** 

l^>*a*>-T) T*^£*l.5£. SfclitKDtJ/^^ R 14 fctS; : — R 7 (;£ 
4»v R 7 (iMB3£:Hjt *-£&£) t-i$n5I, 5£:-C (OR 8 ) R 9 -CHR 

#&T. a ( I I I - 2 ) : 




(3$*. R 1 . R 2 x &&VRUZ?tl?tl%>3Ll,X*m. SS& £ ft T <^ T <& <fc U 

i«shti^*iiNr^3*j/ 4 a fctt/MJ-y >-efcs) t-^Sft 

*ft^*J:fil6S*, ifc^TJR 1 « £B8«Ml|-£ C i:£!®gS[2;-f;5;£(VI-2): 



H 




o 



27. A ( I I I - 2 ) : 
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BSfl 2 6 M«fc©MSi£o 
5 2 8. R*> R 2 > i><tD t R 6 A s 7lc^ w Cfe D % R 4 n f > f & -5 ifjfc©®!! 

2 9. 5$ ( V I - 7 ) : 
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